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CHAPTER I 
I NT RODUCT I ON 
The b l ac k  b e a r  (Ur s u s  ame r i c anus ) popu l a t i on i n  
t h e  G r e a t  Smoky Mount a i n s  N at i on a l  P a rk (GSMNP o r  P a r k )  
i s  an imp o r t an t  r e newab l e  n a t u r a l  re s o u r c e  t o  the S o uthe rn 
App a l a ch i an r e g i on . I t  i s  v a l uab l e  as an a t t r a c t i on t o  
P a rk v i s i t o r s  who annua l ly s p end m i l l i on s  o f  d o l l ar s  i n  
a re a s s urroun d in g  th e P a rk; i t  i s  v a l uab l e  a s  a yar ds t i ck 
a g a in s t  wh i ch t o  c o mp a re e xp l o i t e d  b e a r popul a t i o n s  in 
a d j a c e n t  a r e a s , and , p e rhap s mo s t  i mp o r t an t ly ,  i t  i s  
v a l uab l e  a s  a s ymb o l  o f  E a s t e rn w i l d e rn e s s  wh i ch i s  b e in g  
r ap i d ly d imin i s he d  b y  human e xp l o i ta t i on o f  the envi ron ­
men t . I n  o r d e r  t o  e f fe c t i ve l y  man a g e  th i s  r e s ou rc e , i t  
i s  n e c e s s a ry t o  g a i n  a t h o r o u gh und e r s t an d i n g  o f  the p opu­
l at i on dynami c s  o f  the s p e c i e s . B as i c  t o  the und e r s t an d ­
i n g  o f  any w i l d l i fe popul a t i on i s  a knowl e dg e  o f  the 
n umb e r  o f  i n d i v i dual s p r e s en t , and o f  the i r  d i s t r i but i on 
w i thin the habitat. 
P a s t s t ud i e s  d e a l i n g  w i th d en s i ty e s t ima t e s  o f  b e a r  
popu l a t i o n s  h ave emp l oye d a w i de r an g e  o f  t e chn i que s . 
The s e  i n c l ude L in c o ln an d Schnab e l  e s t ima t e s ,  que s t i o n ­
n a i re s , dump c o un t s , o th e r  d i r e c t  c o un t s , and 1 n  many 
c a s e s  s imp l e gue s swo rk ( B r ay and B a rne s , 19 6 7 ) .  M any o f  
the t e c hn i que s used t o  s t udy b e ar p op u l a t i on s  in o t h e r  
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a r e a s  h ave b e e n  s h own t o  b e  e i the r gen e r a l l y  inade quat e ,  
o r  no t app l i c ab l e in the G S�mP . 
P o e l k e r and Har twe l l  ( 1 9 7 3) i n  Wa s h i n g t on , 
C a rp e n t e r  ( 1 9 7 3) i n  V i r g i n i a , an d Sp e n c e r  ( 1 9 5 5 )  i n  
Maine , in comp u t i n g  s t a t ew i de e s t imat e s  o f  b l a c k  b e ar s , 
us e d  me th o d s  b a s e d  on me an annual  h a rve s t  f i gur e s . In 
M i ch i g an the b e a r p opu l at i on h a s  b e en e s t imat e d  b y  
ut i l i z in g  h a rve s t  in fo rmat i on a s  the re c ap t ure s e gme nt 
o f  a L in c o l n  I n de x  ( E r i ck s on and P e t r i d e s , 1 9 6 4 ) . 
N e i th e r of the s e  t e chn i que s c an b e  u t i l i z e d  i n  the P a r k , 
a s  the b e a r  p op u l at i on i s  n o t  s ub j e c t  t o  l e g a l  hun t in g . 
T r o ve r  and H en s e l  ( 1 9 6 4 )  and Horno c k e r  ( 1 9 6 2 )  us e d  
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d i r e c t  co unt me thods  on b rown b e a r  ( Ur s us a rc t o s ) p op u l a­
t io n s , an d B a rn e s an d B r ay ( 1 9 6 7 )  a t t e mp t e d  t o  ut i l i z e  
s uc h  a te chn i que w i t h  b l a c k  b e ar s . Th i s  app r o ach i s  n o t  
s u i t e d  t o  b l ac k  b e ar s , a s  th e y  s h ow a d e c i d e d  pre f e r e n c e  
fo r d en s e  h ab i t at wh i c h  c a us e s  d i f f i cu l t i e s  i n  ob s e rva­
t i on , e s pe c i al ly i n  the e a s t e rn Un i t e d  S t at e s . K e mp 
(1 9 7 2) work i n g  on a s ma l l e r  and mo r e  a c c e s s ib le s tudy 
are a th an th at o f  the p re s en t  s t udy , e mp l oyed L in c o ln an d 
S chnab e l  in d i c e s w i th cap t ure - re c ap t ure d a t a  on b l ac k  
b e a r s . I t  i s  b e yond the c a p a c i ty o f  the p re s e n t  s t udy 
( an d  p e rhaps  mo s t  s t ud i e s )  t o  t r ap w i th the i n t e n s i ty o f  
the s t udy b y  K e mp . The r e fore , s uf f i c i en t  s amp l e  s i z e s  
c anno t b e  gene r a t e d  i n  the P ark t o  p r o duc e an ac c u r a t e  
e s t im a te us in g h i s  me thod s . 
Rob s on ( 1 9 6 9 )  s t at e d  that t h e  mo s t  e ff e c t ive p l an 
fo r mark - re c ap ture type p o pu l at i on e s t i ma t e s  c o n s i s t s  o f  
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a de t e rmin e d  e ffo r t  t o  ob t a in a r an dom s amp l e  fo r mark in g , 
and then e xp l o i t in g  the h ab i t s  o f  the c r e ature t o  ob t a i n  
a l ar g e , i f  s e l e c t i ve , s amp l e  in the r e c apt ure s t ag e . A 
u s e ful me an s o f  re duc i n g  b i a s  fo r s uch a me t h o d  i s  to  
e mp l o y  d i f fe re n t  s amp l in g  t e c hn i que s fo r the two s t a ge s 
o f  the e xp e r iment.  P e l t on ( 1 9 7 2 )  p r opo s e d  a me t h o d  fo r 
e s t ima t in g  b l ac k  b e a r  p o p u l at i on s  wh i ch inc o rp o r at e s  b o th 
o f  t h e s e  p r i n c ip l e s .  He  s u g ge s t e d  th at a r ad i o i s ot9p e  
fe c e s  t a g  b e  admi n i s t e re d  t o  c ap t u r e d  b e ar s , a n d  t h a t  
s ub s e quent c o l l e c t i o n  o f  s ca t s  ( fe c e s )  a l ong  p re de t e rm in e d 
t r a i l s  b e  con s i de re d  the r e c ap t ure p o r t i o n  o f  t h e  fo rmu l a .  
Ron g s t ad ( 1 9 6 5 )  us e d  a r e l a t e d  t e chn i que in e s t im a t ­
Ing den s i t ie s  o f  snow s h o e  h a r e s ( Le pu s  ame r i c anu s )  an d 1 3  
l in e d g r o un d  s qu i r re l s  ( C i t e l l us t r i de c e ml ine a tu s ) . Adu l t  
fema l e s  w e r e  g i ven a s ub cu t an e o u s  imp l an t  o f  C a l c i um - 4 5  
p r i o r  t o  the b re e d i n g  s e a s on . The r a d i o i s o t o p e  t ag was  
p a s s e d  on to  t h e  o f fs p r i ng of  tho s e  fema l e s , an d an e s t imate 
o f  the p r e - b re e d i n g  s e a s on p opu l a t i on o f  adu l t  fema l e s was  
c a l cu l at e d  from the p ro p o r t i o n  of  t a g g e d  t o  unt a g g e d y o un g  
c o l l e c te d  i n  the fal l .  Ron g s t a d foun d  that th i s  t e chn i que 
g ave b e t t e r  e s t imat e s  w i th l e s s  e ffo r t  th an d id t r adi­
t i o n a l  mark - re capture me t h o d s .  
Mi l l e r  ( 1 9 5 7 ) c on duc t e d  e a r l y  wo rk on t h e  us e o f  
r a d i o i s o top e s  a s  fe c e s t a g s . H i s  s t ud i e s  we r e  o f  mo veme n t s 
1 n  vo l e s , b ut he n o t e d  t h e  pote n t i a l  u s e fuln e s s  o f  the 
fe c e s  t ag i n  p op u l a t i o n  e s t imat i o n . N e l l i s , et  a l .  
( 1 9 6 7) wor k e d  w i th p e nn e d an ima l s  i n  evaluat i n g  the 
p o t e n t i a l  o f  i s o t o p i c  fe c e s  t a g s  in c a rn ivo r e s .  
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Ma rcum ( 1 9 74 )  deve l op e d  and evaluat e d  t h e  t e chn i que 
p r op o s e d  by P e l t on ( op .  c i t . )  fo r d e te rm i n i n g  b l a c k  be a r  
d e n s i t i e s  in t h e  G SMN P . H e  b e l i e ve d  t h a t  t h e  e s t i mat e s  
de r i ve d  w i t h  t h e  r a di o i s o t op e  s c a t  t a g g i n g  me t h o d  w e r e  
s up e r i o r  t o  tho s e  ut i l i z in g  mo re c onve n t i o n a l  mark­
r e c ap ture or mark - ob s e rve t e chn ique s for the fo l l o w i n g  
r e as o n s :  ( 1 ) b i a s e s  r e s u l t in g  f r o m  l o s s  o f  o r  f a i lure  t o  
r e c o gn i z e  t ags we re c o mp l e t e ly r emove d; ( 2 )  b i a s  i n t r o ­
duc e d  b y  an ima l s b e c oming  t r ap shy o r  t r ap p ro n e  w a s  
remove d; ( 3) s in c e  the e s t imat ion d i d  n o t  d e p e n d  o n  
r e ob s e rvat i on o f  b e a r s , b i a s  in t ro duc e d  by an i ma l s  b e ­
c o rn i n g  h ab i tuat e d  t o  t h e  p r e s e n c e  o f  h uman s , a n d  thus 
ob s e rvat i on p rone , wa s r emove d; ( 4 )  s in c e  s c at we re 
c o l l e c t e d  randomly ove r the s tudy ar e a ,  b i a s  re s u l t in g  
from n o n - random re c ap t ure s o r  ob s e rva t i o n s  w a s  r e move d; 
( 5 ) the t e ch n i que t e n d s  to gene r a t e  a l a rge s amp l e  s i z e ;  
( 6 )  the me th o d  p rob ab l y  ut i l i z e d  a gre a t e r  p e r c e n t a ge o f  
t h e  to t a l  p op u l a t i on i n  t h e  d a t a  c o l l e c t i on p ro c e s s; and 
( 7) it is fe l t  t h a t  l e s s  e xp en d i ture of t ime an d r e s our c e s 
was  r e qu i re d in the c o l l e c t i on o f  d a t a . 
On the s t r e n g th o f  th e s e  repo r t s  i t  was  fe l t  that  
fur t h e r app l i c a t i o n  and e va l ua t i on o f  the t e chn i que o f  
ra d i o i s o t o p e  s c a t  t a g g i n g  wa s wa rran t e d .  Th i s  w i l l  l e ad 
t o  a b e t t e r  und e r s t an d i n g  o f  b l ac k  b e a r  popul at i on 
dynam i c s , an d p o s s ib l y  t o  the d e ve l opme n t  o f  an e a s i l y  
u t i l i z e d  index t o  b e ar d e n s i t y  i n  the G SMNP , b as e d  on 
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the c o l l e c t i o n  o f  ac cur a t e  dens i ty d a t a  fo r a p e r i o d  o f  
s e ve r a l  ye a r s . I n  add i t i on , the d e s i gn o f  the pr e s ent 
s tudy pre s e n t s  the opp o r tun i ty for t he fur the r r e f in e me n t  
an d e v a l ua t i on o f  capture  t e chn i que s f o r  b l a c k  b e ar s . 
CHAPTER II 
DE S C RIPT I ON O F  STUDY AREA 
G e o gr aphy and Phys i ograEhY 
Th i s  s tudy was c on duc t e d  w i th in the b ound ar i e s  o f  
the G r e a t  Smo ky Moun t a in s  N at i o n a l  P a rk . The P a rk, wh i ch 
c omp r i s e s  a 2 ,0 7 2  km 2 a r e a  ( 2 0 7  ,3 8 2  h a ) , i s  b i s e c t e d  b y  
t h e  c o mmon b ound a ry o f  T enne s s e e  and N o rth C ar o l ina . I t  
i n c l ude s s e c t i on s  o f  B l oun t, S e v i e r  a n d  C o c k e  C o un t i e s  
i n  T e nn e s s e e  and Sw a i n  an d H aywo o d  C o un t i e s  i n  N o r th 
C a ro l i n a . The re are two m a j o r  h i ghway s p a s s in g  th rough 
the P ark : U.S . H i ghway 4 4 1, the t r ansmoun t a in ro a d  from 
G a t l inb ur g, Tenne s s e e  t o  Che roke e ,  N o r th C a ro l in a  and 
Tenne s s e e S t a t e  Ro u t e  7 3, wh i ch p a r a l l e l s  the n o r t h  P a rk 
b ound a ry from T own s end t o  G a t l i nb ur g . In a dd i t i on t o  the 
imp ro v e d  r o a d s ,  the re is a s y s t e m  of s e c o n d a ry and f i r e  
c on t ro l r o a ds . Mo s t  o f  t h e  P a rk i s  a c c e s s ib l e o n l y  b y  the 
1,0 4 8  km of fo o t  t r a i l s  l a c in g  the a r e a  (N at i on a l  P a rk 
S e rvi c e , 1 9 6 9 ) ; th i s  i s  e sp e c i a l ly t rue of the h igher 
e l e va t i on are as . 
The s te ep moun t a i n s  wh i c h  make up the GSMN P  ran g e  
i n  e l e va t i on from 2 7 0 . 6  m ab o ve s e a  l e ve l, a t  th e 
c on fl uence  o f  Ab rams Cre e k  and the L i t t l e  Tenn e s s e e  Rive r, 
t o  2 ,0 2 4 . 7  m at C l i n gman ' s  D ome . The n a r r ow r i d g e s an d 
s t e e p, V-shap e d  v a l l e y s  are d ra ine d b y  app r o x i ma t e l y  9 6 0  km 
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o f  r o cky , fas t - f l owing  s t re ams . The mo un t a i n s  are p a r t  
o f  the Un aka Moun t a i n  Ran g e  s e c t i o n  o f  t h e  B l ue Ri dge  
P r o v i n c e  in the  s ou the rn d i v i s i on of  the App a l ach i an 
H i gh l ands . Mos t o f  the un de r l y in g  r o c k  i s  o f  the Oc o e e  
s e r i e s wh i ch d at e s  to  th e l at e r  p r e c amb r i an , and i s  made 
up o f  qua r t z ,  fe l d s p a r  and s l a t e , w i th s ome s ch i s t  and 
l ime s t one (Kin g , e t  a l . ,  1 9 6 9 ) . The p re d om inant s o i l  
c l a s s i f i c a t i on i s  the Rams e y  s o i l  typ e , wh i ch d i s p l ays 
l ow wa t e r  s t o ra ge capac i t y , mode r a t e  n at ur a l  fe r t i l i ty 
and me d ium t o  h i gh n a t u r a l  a c i d i ty ( Un i t e d  S t at e s  
F o re s t  S e r v i c e , 1 9 7 0 ) ,  
The s tudy a r e a  comprises approximately one-
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fo ur t h  ( 5 0 , 6 0 7  h a )  o f  t h e  t o t a l a r e a o f  the P a rk . Th i s  
qu adrant  i s  b o un ded b y  the t r an s moun t a i n  r o a d  on t h e  E a s t  
and b y  the T e nn e s s e e - N o r th C a ro l in a  b oun dary o n  the S o uth . 
The e x t re me s i n  e l e vat i on a l re a dy me n t i one d b o t h  o c cur 
w i th i n  the s tudy a re a , and app r o x i ma t e l y  h a l f o f  the 
s tudy are a i s  ove r 1 0 0 0  m ab o ve s e a  l e ve l .  The re are 
four m a in d r a i n a g e s w i t h in t h i s  a r e a; t h e  E as t , M i d d l e  
and We s t  P r on g s  o f  the L i t t l e  R i ve r an d Ab r ams C re e k . 
Ac c e s s  rout e s  inc l ude app rox imat e l y 6 4  km o f  imp ro ve d 
r o ads , 8 8  km o f  un imp ro v e d  and de e p  r o a d s , 4 0 0  km o f  
ma i n t a in e d  fo o t  t r a i l s  and o ve r  2 4 0  km o f  ab andoned foo t 
t r a i l s . 
C l ima t e  
The c l imate  o f  the G S MN P  i s  charac t e r i ze d  b y  
h i gh p re c ip i t a t i on an d c o o l  temp e r ature s ,  w i t h  much 
var i ab i l i ty in b o th fac t o r s  r e s u l t i n g  from the l a r ge 
d i ffe r en c e s i n  e l e va t i on w i th in the P ark . T e mp e r a ture s 
at  the h i gh e s t  e l e va t i on s  a r e  6 - 9 ° C c o o l e r  th an th o s e  
i n  t h e  l owe s t  a r e as , w i th a t e mp e r a t u r e  g r a d i e n t  o f  
4 . 0 7° C p e r  1 0 0 0  m r i s e  i n  e l e va t i on . The p re c ip i t at i on 
at  t h e  h i gh e r e l e va t i on s  i s  ab out 5 0  p e r c e n t  g r e a t e r  
t h an i n  the l ow - l y in g  a r e a s . The h i ghe s t  e l e v a t i o n s  
r e c e i ve as  much a s  2 3 0  em p e r ye a r : more t h an any o th e r 
a r e a  i n  the e as t e rn Un i t e d  S t a t e s . T e mp e r a ture and p r e ­
c ip i t at i on d a t a  are p re s en t e d  in T ab l e s  1 and 2 ,  re­
s p e c t i ve ly .  
F l o r a  
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The many m i c rohab i t at s o f  t h e  P ark supp o r t  a vas t 
a r r ay o f  f l o ra i n c l u d i n g  mo re than 1 , 3 0 0  s p e c i e s  o f  
f l owe r i n g  p l an t s , app r o x i ma t e l y  3 5 0  mo s s e s  an d l i ve rw o r t s ,  
2 3 0 l i ch e n s  and more t h an 2 , 0 0 0  fun g i  ( S tupk a , 1 9 6 0 ) . 
Maj o r  s t ud i e s  o f  the ve g e t at i on o f  the Smok i e s h ave b e e n  
c on duc t e d  b y  C a i n  ( 1 9 3 5 ) , S h ank s ( 1 9 5 4 ) , an d Wh i t ak e r  
( 1 9 5 6 ) . Th e mo s t  w i d e ly u t i l ize d c l a s s i f i c a t i o n  of 
ve g e t a t i o n  typ e s  is th a t  o f  Shank s ( Tab l e  3 ) . 
The c o ve h ardwo o d  fo r e s t s  o c cu r  at l ow an d m i d d l e  
a l t i t u d e s , in s h e l te re d  s i tu a t i on s  whe r e  the re i s  c on­
s i de r ab l e d e p t h  o f  s o i l . Th i s  fo r e s t  t yp e  comp r i s e s  ab o ut 
T ab l e  1 .  Mon t h l y  ave r a g e  t e mp e r a t ur e s  w i th i n  the G r e a t  
Smoky Moun t a in s  N at i ona l P ark.a 
Ave r a g e  TemEe r a t ur e  1n oc (oF)  
Mon th 19L 3 - 19o7 I974 1975 
January 4 . 0  ( 3 9 . 3) 8 . 9  ( 4 8 . 0) 4 . 8  ( 4 0 . 6) 
Feb ruary 5 .  5 ( 4 1 . 9) 5 .  8 ( 4 2 . 5) 6 . 3  ( 4 3 . 3) 
March 8 . 8 ( 4 7 . 8) 1 1 . 4  ( 5 2 . 5) 7 . 0  ( 4 4 . 6) 
Ap r i l  1 3 . 8 ( 5 6 . 8) 1 2 .  7 ( 5 4 . 9) 1 1 . 4  ( 5 2 . 5) 
May 1 8 . 2  ( 6 4 . 8) 1 7 . 5  ( 6 3 . 5) 1 8 . 1  ( 6 4 . 6) 
June 2 2 .  2 ( 7 2 . 0) 1 8 . 8  ( 6 5 . 9 ) 2 0 . 1  ( 6 8 . 2 ) 
Ju ly 2 3 . 1  ( 7 3 . 6) 2 2 .  0 ( 7 1 . 7) 2 1 . 8  ( 7 1 . 3) 
Au gu s t  2 3 .  2 ( 7 3 . 7) 2 1 . 5 ( 7 0 . 7) 2 2 .  3 ( 7 2 . 2 ) 
S e p t e mb e r  2 0 . 2  ( 6 8 . 9) 1 7 . 8  ( 6 4 . 0) 1 7 . 6  ( 6 3 . 6) 
Oc t ob e r  1 4 . 4  ( 5 7 . 9) 1 1.6 ( 5 2 . 8) 1 3 . 7  ( 5 6 . 5) 
N o ve mb e r  8 . 2 ( 4 6 . 7) 8 . 0  ( 4 6  . 4)  8 . 0  ( 4 6 . 4) 
De c emb e r  4 . 6  ( 4 0 . 2 ) 4 . 1  ( 3 9 . 4) 3 . 4  ( 3 8 . 1) 
9 
a From Nat i onal  P a rk S e rvi c e  r e c o rds a t  G a t l inbur g , 
Tenne s s e e  ( e l e vat i o n  4 4 5  m) . 
Tab l e  2 .  Mon t h l y  p re c 1p 1 t a t i on w i t h i n  the G r e at Smo ky 
Moun t a in s  N a t i on a l  P ark . a 
Avg . P r e c iEi t at i on in C e n t i me t e r s  ( I nche s )  
Mon th 1 9 2 3  - 1 9 7 2  1 9 74 1 9 7 5  
January 1 1 . 6 0 ( 4 .  5 7 )  2 0 . 1 1 ( 7 . 9 2 ) 1 4 . 8 3 ( 5 . 8 4 ) 
Feb r u a ry 1 2 . 4 9 ( 4 . 9 2) 1 4 . 5 7 ( 5 .  7 4)  1 1 .  5 5  ( 4 .  5 5) 
March 1 4 . 0 7 ( 5 .  5 4) 1 3 . 4 3 ( 5 .  3 1) 2 8 . 7 5 ( 1 1 . 3 2 ) 
Ap r i l  1 1 . 9 3 ( 4 .  7 0 ) 1 3 . 4 8 ( 5 . 3 1 )  7 . 0 3 ( 2 .  7 7) 
May 1 0 . 7 9 ( 4 .  2 5)  1 9 . 8 6 ( 7 .  8 2 )  1 0 . 8 4 ( 4 .  2 7) 
Jun e 1 3 . 2 5  ( 5 . 2 2 ) 1 0 . 3 1 ( 4 . 0 6) 7 . 8 9 ( 3 . 1 1) 
July 1 6 . 1 7  ( 6 .  3 7)  1 1 . 0 2 ( 4 .  3 4) 8 . 1 0 ( 3 .  1 9) 
Augus t 1 3 . 5 1  ( 5 . 3 2) 1 4 . 1 4 ( 5 . 5 7) 8 . 2 8 ( 3 .  2 6) 
S e p t e mb e r  7 . 8 9 ( 3 .  1 1) 1 1 . 2 5  ( 4 . 4 3) 1 2 . 4 9 ( 4 .  9 2) 
Oc t ob e r  7 . 6 9  ( 3 .  0 3) 4 . 1 1 ( 1 .  6 2) 1 0 . 4 1 ( 4 . 1 0 ) 
N ovemb e r  1 0 . 1 8 ( 4 . 0 1) 1 2 . 0 3 ( 4 . 7 4) 3 . 6 6 ( 2 .  2 3) 
De c emb e r  1 0 . 8 4 ( 4 .  2 7 )  1 8 . 3 6 ( 7 .  3 1) 1 0 . 4 1 ( 4 .  1 0) 
Annu a l  1 4 0 . 4 8 ( 5 5. 3 1) 1 6 2 . 9 9 ( 6 4 . 1 7) 1 3 6 . 2 9 ( 5 3 . 66) 
a F r om N a t i o n a l  P a rk S e rv i c e  r e c o r d s  a t  
G a t l i nb u r g , Tenne s s e e  ( e l e vat i o n  4 4 5 m) . 
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Tab l e  3. F o r e s t  a s s o c i at i o n s  and t h e i r  imp o r t an t  t r e e  
s p e c i e s  i n  t h e  G r e a t  Smoky Moun t a in s  N a t i on a l  
P ark 





Open oak and pine 
Spruce-fir 
Important Species 
Eastern hemlock CTsuga canadensis 
Silverbell (Hales1a mont1cola 
Yel low buckeye (Aesculus octandra) 
Tulip poplar (Liriodendron tul1p1fera) 
Beech (t�guh ran 1 o 1a 
Yellow 1rc Betula alle haniensis 
Black cherry (Prunus serot 1na 
Rhododendron (Rhododendron�. )  
Beech (� grandi folia) 
Sugar mapre-(Acer saccharum) 
Yellow buckeye (Aesculus octandra) 
Yellow b irch (Betula alleghaniensis) 
Chestnut oak (Quercus rinus) 
�hite oak ( ercus alba 
Black oak ( ercus ve utina) 
Northern red o Quercus ru�ra) 
Pignut hickory (Calta glabra 
Mockernut hickory � tomentosa) 
Sourwood (Oxydendrum ----arDoreum) 
Sas safras (Sassafras albidum) 
Scatlet oak (quercus ���� 











Mountain laure l (Kalmia latifolia) 
Red spruce (Picea rubens ) 
Fraser fir (Albies fraseri) 
Source : R. E .  Shanks ,  "Re ference list of native plants in 
the Great Smoky Mountains . "  Botany Department , The University 
of Tennessee, Knoxville , 1954 . (Mimeographed) . 
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1 5  p e r c ent o f  t h e  s tudy a re a . He m l o ck fo re s t s a r e  fo und 
a l o n g  s t re ams and l owe r s l op e s  up to an alt i t ude o f  
1 0 7 5 - 1 1 0 0  m ,  and make s up o n l y  ab out  5 p e r c e n t  o f  t h e  
s t udy a r e a . T h e  no rthe rn h a rdwood fo re s t , wh i ch o c c up i e s  
2 5  p e r c e n t  o f  t h e  s t udy a re a ,  i s  l o c at ed i n  a r e a s  ab o ve 
1 4 0 0  m .  I n  the s e  h i gh e r  e l e vat i o n  are as , e s p e c i al l y 
tho s e  ab ove 1 5 0 0  m ,  one a l s o  find s  the s p ruce - fi r  f o r e s t 
type , wh i ch a c c oun t s  fo r 1 0  p e rcent  o f  the s t udy a r e a. 
On i n t e rmedi a t e  t o  dry s l ope s at  the l owe r and m iddl e  
e l e vat i on s  t h e  c l o s ed o ak fo r e s t  c an b e  found , a c c o un t i n g  
f o r  2 5  p e rc e n t  o f  the s tudy a r e a . Op e n  o ak and p in e  
s t ands o c cup y  t he dry , e xp o s e d s l op e s  whe re t h e  t e r r a i n  
i s  r o cky .  Th i s  a s s o c i at i o n  comp r i s e s  appr o x imat e l y  2 0  
p e rc e n t  o f  t h e  s tudy a r e a. 
I n  add i t i o n  to  the ab o ve - me n t i oned fo r e s t  t yp e s , 
the re i s  a s ma l l  p e rcent a ge o f  the s tudy are a o c c up i e d  
b y  thre e o t h e r  ve g e t at i on t ype s : g r a s sy b a lds i n  s ome o f  
the h i gh e r  e l e va t i on a r e a s , h e ath b a lds o n  s ome e xp o s e d  
s i t e s  ab ove 1 2 0 0  m ,  and p a s t ure l and i n  the Cade s Cove 
a r e a . 
Ve r t e b r a t e  F aun a 
L inze y and L inzey ( 1 9 7 1 ) re p o r t  5 9  s p e c i e s  o f  
mammal s  are found i n  t h e  G SMNP. The o n l y  l a r ge mamma l s  
in t h e  P a rk o th e r  than the b l ack b e ar are the wh i t e t a i l 
de e r  ( Odo co i l ius  v i r g i n i anus ) and the Europe an w i l d h o g  
( Sus  s c ro fa) . The re a r e  a l s o  re p o r t s  that t h e  e a s t e rn 
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moun t a in l i on ( Fe l i s c on c o l o r) may b e  p re s e n t  i n  smal l 
numb e r s , b u t  the re i s  l i t t l e  e vide nc e , a s  ye t ,  t o  s ub ­
s t ant i at e  the s e  repo r t s. I n  add i t i on t o  the mamma l s ,  
o th e r ve r t eb r a t e s  inc l ude mo r e  t h an 2 0 0  s pe c i e s  o f  b i rds , 
2 3  s pe c i e s  o f  s n ake s ( two p o i s onous ) , more than 7 2  fi s h  
s p e c i e s  and o n e  o f  t h e  r i ch e s t  a r rays o f  s a l amande r s  t o  
b e  found i n  t h e  worl d ( N a t i o n al P a rk S e rv i c e , 1 9 6 9) . 
CHAPTER I I I  
METHOD S  AND MATER I AL S  
I .  TRAP P I N G  
Condi t i o n s  unde r wh i ch th i s  s tudy was conduc t ed 
p r e c l uded any s y s tema t i c  r andomizat i on o f  t rap l ine s o r  
t r ap s it e s . An e ff o r t  was  made t o  di s t r ib ut e  c ap t ur e s  
a s  e ve n l y  a s  p o s s ib le ove r the s t udy a re a .  Th i s  w a s  
a c c o mp l i s hed b y  e s t ab l i sh i n g  one o r  two t r ap l in e s  w i t h i n  
e ach o f  the f o u r  maj o r  dr a in a ge s i n  the s umme r s  o f  1 9 7 4  
and 1 9 7 5 .  Ava i l ab i l i ty o f  t r a i l s  o r  ro ads , top o g r aphy 
and i n te n s i t y  o f  vi s i t o r  us e s ome t ime s a f fe c t e d  th e 
fe a s ib i l i ty o f  t rapp i n g  i n  a g i ven a re a . 
I n  e a ch y e a r  o f  t he s tudy t r ap l ine s t o t a l i n g  ap ­
p ro x imate l y  8 0  km we r e  e s t ab l i s hed . App r o x i ma t e l y  2 5  
p e rc e n t  o f  t h i s  t o t a l  c o n s i s t ed o f  un i mp roved , l im i t ed 
a c c e s s  roads wh i ch c ould b e  t r apped w i t h  the us e o f  
veh i c l e s .  F o r  the re m a inde r o f  the t rap l i ne s , i t  was  
n e c e s s a ry t o  c a rry a l l e qu ipme n t  in b ackp acks and t o  che ck 
t rap s on fo o t . Wh en t rapp i n g  from a veh i c l e , i t  was  
p o s s ib l e t o  s e t  many mo r e  t rap s than c o u ld be s e t  on fo o t  
t ra i l s , a s  t h e  t i me r e qui re d  t o  ch e ck t r ap s was g re a t l y 
r e duc e d . L e n g th s  o f  t r ap l ine s r an ged from 8 t o  2 4  km . 
On c e  a t r ap l ine was  s ele c t e d ,  the me thod o f  p r e ­
b a i t in g  de s c r ib e d  by M a r cum ( 1 9 7 4 )  was  used . A p re b a i t  
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c o n s i s t e d  o f  e i the r t h r e e  c an s  o f  s a rdin e s  o r  ab o ut 1 kg 
o f  cured ham s c rap s ob t a i ned from a l o c a l r e s t aurant . 
S a rdine s we r e  w r apped i n  b ur l ap and t he h am was  t i e d 1n 
a b undl e .  The b a i t s  we r e  t h e n  s us p e nded from a t r e e  a t 
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a h e i gh t  o f  app r o ximat e l y  2 . 5  m .  B e twe e n  1 0  and 2 0  p r e ­
b a i t s  we re u s ua l l y s e t  o ut a l on g  a p r o s p e c t i ve t r ap l in e . 
P re b a i t s  we re u s e d  mo re a s  an ind i c a t o r  o f  a r e a s  
o f  b e ar a c t i v i ty than a s  a me an s o f  " b a i t in g  in" an ima l s  
a s  i n  the s t udy b y  Barne s and B r ay ( 1 9 6 7) , o r  o f  a cc l i ­
mat in g  them t o  an a re a o r  b a i t  typ e . When a p r eb a i t  w a s  
t aken b y  a b e ar , a t r ap was  c on s t r uc t e d  in t h e  immedi a t e  
v i c i n i ty . P r e b a i t s  o f fe r  the advan t a g e s o f  b e in g  e s t ab ­
l i s hed much mo re e a s i l y th an a t r ap , and o f  n o t  ne edin g 
t o  b e  che cked on a dai ly b a s i s . 
Th e t r ap u s ed i n  b a ck coun t ry c ap tu r e s  was  t h e  
A ldr i ch s p r i n g  a c t ivated fo o t  s n a re . Th i s  l i gh twe i gh t  
and e ffe c t i ve t r ap c o n s i s t s  o f  two p a r t s:  a 1 / 4  inch 
( 0 .6 3 5  em) s t e e l  sp r i n g  w i th a t r i g ge r  me c h an i sm ,  and a 
3 / 1 6 inch ( 0. 4 7 6  em) s t e e l c ab l e app r o x ima t e ly 2 m l on g . 
One end o f  the s n are c ab l e  w a s  anch o red t o  a t re e , and 
the o the r end p o s i t i one d ,  w i th the s p r in g , a s  i l lus t r a t e d  
i n  F i gure 1 .  Gu ide l o g s  w e r e  then p l a c e d  a g a in s t  the 
t re e i n  a wedge s h ape , and s t epp i n g  l o g s  p o s i t i on e d  
a r o und th e s n ar e  l o op c au s in g the b e ar t o  s te p  i n t o  the 
c e n t e r  o f  the l o o p  and o n t o  the t r i g ge r .  B a i t  was p l ac e d  
a t  t h e  b a ck p o r t i o n  o f  t h e  " V . "  I f  h am s c r ap s  r ema ined i n  
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a t r ap fo r s e ve r a l  day s , they w e r e  p e r i odi c a l l y  b u rned 
w i th a p ro p an e  t o rch t o  e nhance the odo r . Whe n  s ardine s  
we re u s e d ,  b a i t s  w e r e  p e r i od i c a l l y  fre s hened b y  adding  one 
o r  two c an s  o f  s ardine s whe n  o ld b a i t s b e gan to p ut r i fy .  
The r e  are s ome ind i ca t i o n s  t h a t  a s  b a i t s  pu t r i fy ,  they 
b e c ome l e s s  e f fe c t ive in l u r i n g  b e ar s  to t r ap s  (Er i c ks o n , 
1 9 5 7 ) . 
On c e  a s n a r e  w a s  s e t , i t  w a s  che cked a t  l e a s t  o n c e  
da i l y  un t i l  i t  was  fe l t  that  enough b e a r s  h ad b e en c ap ­
t ur e d  i n  th at a re a ,  o r  un t i l  t r app i n g  o n  the e n t i r e  t rap 
l in e  wa s d i s c on t inue d .  The l on g e s t  p e r i od of t ime for 
wh i ch an ar e a  was  t r appe d  was  35  day s , and the s h o rt e s t  
was  1 0  day s . Th e maximum n umb e r  o f  s n a r e s set a t  one 
t ime o n  any t r ap l in e  was  1 3  ( B o t e  Mo unt a in , 1 9 7 4) . Th e 
max imum numb e r  s e t  at one t ime on a t r ap l in e  that  re ­
q u i r e d  the t r apped to b e  on fo o t  w a s  n ine on D e fe a t  
R idg e i n  1 9 7 4 . 
On s e ve r a l  o c c a s i o n s , a c u l ve r t  typ e t r ap b e l o n g ­
i n g  t o  the N a t i on a l  P ark S e rv i ce was use d .  Thi s  typ e of 
t rap was  e mp l oye d  whe n  a b e ar was re gu l a r l y  vi s i t in g  an 
are a wh i ch w a s  a c ce s s ib l e by ve h i c l e , s uch a s  a de ve l op e d  
c amp g r o und . Cul ve r t  t r ap s  we re n o t us ed e xt e n s i ve l y  
s in c e  t h e  e mph a s i s  o f  t h e  s t udy w a s  o n  t h e  s e gmen t o f  
t h e  p opula t i on l i ving. in t h e  b ack c o un t ry . 
I I .  I MMOB I L I ZAT I ON 
B e a r s  we r e  immob i l ized b y  i n t r amus cu l ar infe c t i o n  
I , 
; 
o f  e i t h e r  M - 9 9  ( e t o rp h i n e) o r  Se rny l an (phencyc l i dine 
hydro c h l o r ide) . MS0 - 5 0 ( d i p r e n o rph ine) was u s ed a s  an 
ant a g on i s t  fo r M-9 9 .  C o nc e n t r a t i o n s  o f  the dru g s o l u -
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t i o n s  u s ed we r e  a s  fo l l ows : M - 9 9 , 1 m g / c c; MS0- 5 0 , 2 mg/ cc; 
and S e rny l an , 1 0 0  mg / c c .  The immob i l izing  dru g s  w e r e  ad-
min i s t e red b y  me an s o f  a p ro j e c t i l e  s y r i n g e  s y s t e m  manu-
factured by P a lme r Chem i c a l  and Sup p l y  C o . , I n c . The 
a l um inum s y r i n ge was  l o aded w i th t h e  de s i r ed do s a g e  and 
f i re d  from e i the r a C0 2 -ch a r ged p i s t o l  o r  a p owde r 
c h a r g e  s y r i n g e  r i f l e . 
The us e o f  M - 9 9  i n  c o n j unc t i o n  w i th the M 5 0 - 5 0  
ant a gon i s t  w a s  t h e  more  s a t i s fa c t o ry o f  the two dr u g s  
u s e d .  Ave r a ge d o s e s  o f  M - 9 9  we re 0 . 0 1 3  mg /kg ( r an g e , 
0 . 0 0 4  t o  0 . 0 3 1) w i t h  an ave r a ge i nduc t i on p e r i od o f  9 . 8  
minut e s ( r an ge , 3 . 7 5 t o  2 3 . 5) .  I nduc t i on p e r i od i s  de-
f ined as  the t i me from i n j e c t i on o f  the dru g un t i l  the 
an ima l could b e  s a fe ly h andl ed . The s e  ave ra g e s are b a s ed 
o n  3 6  d i f fe re n t  c ap ture s .  Othe r c ap t ure s i n  wh i ch M- 9 9  
w a s  u s ed are n o t  inc l uded b e c au s e  d i f f i c ult i e s  w i t h  
e qu ipment o r  f i e ld condi t i ons pr e ve n t e d  a c l e a r d e t e rm i n a -
t i o n  o f  do s a ge o r  indu c t i on p e r i od .  Onc e the n e c e s s a ry 
da t a  w e re co l l e c t ed f r om an an ima l  immob i l ized w i th M - 9 9 ,  
a p r o c edure wh i ch u s u a l ly t o o k  from 3 0  min t o  1 hour , 
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the an t agon i s t , M 5 0 - 5 0 w a s  adm in i s t e red. Do s a g e s  o f  M5 0 - 5 0 
we r e  doub l e  the amoun t o f  M - 9 9  wh i ch h ad i n i t i a l l y  b e e n  
i n j e c t ed. Ave r a g e  do s a g e  o f  the a n t a g on i s t  was  0 . 0 2 6  mg /kg 
(ran g e , 0.0 0 9  m g /kg to  0 . 0 6 2  mg/kg) . O f  the 3 7  c ap ture s 
fo r wh i ch g o od i n fo rma t i on i s  ava i l ab l e , 1 9  w e r e  i n j e c t ed 
i n t r amus cu l a r l y  a nd 1 8  i n t r avenous ly. I n j e c t i on o f  the 
M 5 0 - 5 0  i n t o  the fe mo r a l  ve i n  p roduced a much sho r t e r  
r e c ove ry t ime t h an did i n t r amus c u l a r  in j e c t i on . Re c o v e ry 
t ime f o r  b e ar s  g iven the dru g in t r ave n o u s l y  ran ged fr om 
0.8 m i n  to  2 0. 2 5  min w i th an ave r ag e  o f  4.3 m i n , wh i l e 
r e c ove ry t ime for  tho s e  r e c e i vi n g  i n t r amus cu l ar i n j e c t i o n s  
ave r a g e d  1 4 . 5  m i n  w i th a r an ge o f  7.0  t o  2 3. 7 5  m in. Re ­
c ov e r y  t ime i s  de f ined a s  the int e rval  b e tw e e n  the adm in­
i s t r a t i on of the ant ido t e  and the t ime at  wh i ch the an imal  
is  c ap a b l e  of  w a l k i n g . 
Dur in g t h e  summe r o f  1 9 7 5 , S e rny l an w a s  us ed as  the 
immob i l izin g dru g  b e c a u s e  o f  inc r e a s e d r e s t r i c t i o n s  on th e 
u s e  o f  M - 9 9  b y  the Bur e au o f  Narc o t i c s  and D an g e rous  D r ug s , 
and b e c aus e o f  an inc r e a s e  i n  the pri c e  of the dru g. 
S e rny l an do e s  n o t  have the advant a g e  o f  an an t ido t e  t o  
s p e ed t h e  re c ove ry o f  ane s th e t ized an ima l s. F o r  th i s  
r e a s on , and b e c aus e o f  the l on g  re co ve ry t i me invo l ved w i th 
the us e o f  S e rny l an ( s e v e r a l  hours) , immob i l ize d b e a r s  h ad 
t o  b e  l e ft in the woods wh i l e  o the r t r ap s  we re a t t e nded. 
An o th e r drawb ack i n  the us e o f  S e rny l an i s  th at i t  s ome ­
t ime s i nduces c onvul s i on s  i n  the an ima l s .  No b e a r s  di ed 
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a s  a r e s u l t o f  the us e o f  S e rny l an o r  M - 9 9 . Th e ave r a g e  
do s ag e  o f  S e rny l an was  1 . 5 2 mg/k g  ( n= 3 9 ) , w i th th e h i gh e s t  
do s e  b e in g  3.6 7 mg /kg and the l owe s t  0 . 6 6 mg/kg . I nduc t i o n  
t ime w a s  c o mp a rab l e  t o  tha t  o f  M - 9 9 , w i th a n  ave r a g e  t i me 
o f  1 0 . 2  min ( n = 3 8 ) , and a r a n g e  o f  3 . 0  min t o  2 0 . 0  min . 
N o  re c o ve ry t ime s we r e  r e c o rded fo r S e rny l an , b u t  re c o ve ry 
u s ua l l y  t ake s s e ve r a l  h ou r s , and i s  a g r adu al p ro c e s s  
dur i n g  p a r t  o f  wh i ch t h e  b e ar i s  c ap ab l e  o f  un c o o rdin a t ed 
mo veme nt s . 
I I I . TAGG I N G  
Once a c ap t ure d b e ar was  immo b i l i zed , a s e r i e s  o f  
b a s i c  b ody me a s ur e men t s  we r e  t aken ( t ot a l  l en g th , s h ou l de r 
he i gh t , l e n g t h  and width o f  fro n t  and h ind fe e t , s kul l 
l en g th and w idth , and n e ck , che s t  and fore a rm c i r c um ­
fe r e n c e )  , t h e  b e a r  w a s  e x amined t o  de t e rm i n e  wh e t h e r  any 
i n j ur i e s had re s u l t ed from the c ap t u re , and i t  w a s  
we i gh e d ,  us i n g  e i the r a 3 0 0  o r  5 0 0  p o und c ap a c i ty s p r i n g  
s c a l e . Th e b e ar was  t h en equi pped w i th c o l o r  c oded and 
numb e red p l a s t i c  e a r t a g s  ( N a s c o  Co . ) . A numb e r  was  
t a t t o oed on the i nne r s ur face  of  the upp e r  l ip so  that the  
b e ar c ould be  iden t i fi e d  up on r e c ap ture in the e ve n t  o f  
l o s s o f  e a r  t a g s . Th e f i r s t  uppe r  o r  l o w e r  p r emo l ar w a s  
e x t r a c t ed f r o m  e ach b e ar f o r  t h e  purpo s e  o f  a g i n g . Al l 
t e e th w e r e  p ro c e s s ed i n  a mann e r  s im i l ar t o  the t e chn i que 
de s c r ib e d  by Wi l l e y ( 1 9 7 4 ) , wh i ch a l l ows the c e me n t um 
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annu l i to b e  coun t e d .  A g e s o f  a l l b e a r s  c ap ture d are 
l i s te d  in App e n d i x  A .  Rad io t r an s m i t t e r  col l a r s  w e r e  
p l ac e d  on s ome b e a r s  for u s e  in c oncur r e nt r e s e arch b y  
oth e r  worke r s . B l ood s amp l e s  and r e c t a l  swab s we r e  al s o  
col l e c t e d  from s ome b e ar s  for ana l y s i s  b y  oth e r  r e s e a rc h e r s . 
Al l c ap ture d  b e ar s  to b e  r e l e as e d  w i t h in the s tudy 
a r e a w e r e  i n j e c t e d  w i t h  t r ac e  amount s  of rad i o i s otop e s , 
wh i ch we re e l iminat e d  i n  th e fe c e s .  The two i s otop e s ,  
Z in c - 6 5  and Mangane s e - 5 4 , we re purch a s e d  from N e w  E n g l an d  
Nuc l e ar Corpor at ion ( Bos t on , Ma s s a chu s e t t s ) , and d i l ut e d  
s o  t h a t  the r e s u l t i n g  i s oton i c  s a l ine-i s otop e  s o l ut i on h a d  
a n  i n i t i a l  ac t i v i t y  of 2 0  m i crocur i e s  (�c ) p e r  ml o f  s ol u ­
t ion .  The i s otop e  solut ion s w e r e  then s t or e d  i n  locke d 
me t a l  c ab ine t s , and on l y  a s ma l l amount (10 - 1 5  rnl )  of e ach 
i s otop e wa s c a rr i e d  wh i l e  checkin g t r ap s. 
Z inc-6 5 and Man g ane s e - 5 4 we r e  found b y  Pe l ton an d 
Marcum ( 1 9 7 6 )  to b e  s u i t ab l e a s  fe c e s  t a g s  1 n  b l a c k  b e ar s  
b a s e d  on the c r i t e r i a  t h a t : 1) t h e y  emi t g amma r ay s  i n  t h e  
de c ay p roc e s s , wh i ch a r e  e as i ly d e t e c t ab l e a t  the n e ce s s ary 
low l e ve l s  by s c i n t i l l a t ion ana l y s i s ; 2 )  the b io lo g i c a l  
h a l f - l i fe i s  lon g e nou gh t o  a l low d e t e c t i on i n  t he dropp i n g s  
th roughout the s umme r a n d  e ar l y  fa l l ; 3 )  t h e  b i olog i c a l  
h a l f - l i fe i s  shor t enough t o  a l l e v i at e  p rob l ems r e s u l t i n g  
from h i gh y e a r - to-ye a r  c ar ryove r o f  t a g s ;  4 )  t h e  phys i c a l  
h a l f - l i fe i s  l on g  enough t o  p e r m i t d e t e c t i on th rou ghout the 
s tudy p e r i od , b u t  not s o  l on g  as  t o  c aus e p ro l on g e d 
c o n t amina t i on o f  the e nv i ronme n t; 5 )  a m a j o r  r o u t e  o f  
e l im in a t i on o f  the i s o t ope s i s  t h r ough t h e  fe c e s ; 6 )  a 
l o w  dos a ge l e ve l  c an b e  u s e d  wh i ch p rov ide s e a s e  o f  
h and l i n g  o f  r ad i o i s o t o p e  ma t e r i a l s  and a le s s e ned dan g e r  
t o  i n j e cted an ima l s ; and 7 )  the i s o t op e s are re s i s t ant 
to l e ach ing fr om fe c e s  by r a infa l l .  Marcum ( 1 9 7 4 )  
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o ff e r e d  a tho r o u gh d i s cus s i on o f  the ch a r a c t e r i s t i c s  o f  
Zinc-6 5 and Man g ane s e - 5 4 , and o f  the p ub l i c h e a l th a s pe c t s  
invo lved i n  t h e i r  us e a s  a t ag i n  the w i ld b e ar p opul at i o n .  
Up o n  c ap t ure , b e ar s  were  i n j e c t ed in t r amus cul a r l y  
w i th 3 0 - 6 0  � c  o f  one o r  b o th o f  th e i s o top e s . Th e mo s t  
fre quent do s ag e  was  6 0  �c , w i th o n l y  o n e  b e ar r e c e i v i n g  
a s  l i t t l e  a s  3 0  �c . As  a p a r t  o f  ano t h e r  r e s e a rch p ro j e c t 
in p r o gr e s s  at  the s ame t ime , b e a r s  i n  the w a t e r shed 
drained by the We s t  P r o n g  o f  the  L i t t l e  R i ve r were  inj e c t ed 
w i th Mangane s e - 5 4 , tho s e  i n  L aur e l  Cre ek dra i n a g e  we re 
t ag ge d  with Zin c - 6 5 , and b e ar s  c ap tu r e d  in any o the r s e c t i on 
o f  the s tudy a r e a  were  t a gg e d  w i t h  b o th i s ot o p e s .  Dur i n g  
th e f i e l d  s e a s on s  o f  1 9 7 4  and 1 9 7 5 , 3 4  and 4 7  be a r s , 
r e s p e c t ive ly ,  r e c e ived the i s o t op i c t a g s . 
I V . I ND E X  ROUTE S  
Dur i n g  the s umme r s  o f  1 9 7 4  and 1 9 7 5  a s e r i e s  o f  
f i ve p r e v i o u s l y  e s t ab l i s hed I nde x Rou t e s  we re h i ked w i th i n  
the s t udy a r e a a t  two - we ek inte rva l s t o  c o l l e c t b e ar s c at s . 
T ra i l s  we r e  c l e a r e d  o f  a l l  s c a t s  app r o x imat e l y two we eks  
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p r ior to 8 June , wh i ch marked the b e g inn ing of the b i ­
we e kl y  s amp l ing p e r i ods . Col l e c t i on o f  s c at s  on I nde x 
Route s cont inu e d  e ach ye a r  unt i l  1 O c t ob e r ,  s o  t h a t  th e r e  
we re n ine s amp l ing p e r iods e ach s umme r .  I n  Ju l y  o f  1 9 7 4 , 
a s i xth rou te was  added to the s e r i e s . T h i s  rou t e  i s  
s i t u a t ed i n  t h e  De fe at Ridg e - Thunde rh e ad v i c i n i ty , and 
was  h e l p fu l  in inc re as ing t h e  s amp l e  s ize o f  col l e c t ed 
s c a t s . Th e s e r i e s  of I nde x Rout e s  inc l u s ive of the De fe a t  
R idge-Thunde rhe ad loop, t ot a l s  1 4 4  km ( F i gure 2) . 
B e ar s c a t s  we r e  p l ac e d  in p l as t i c  b a g s , l ab e l e d  a s  
t o  e x a c t  l oc at ion , da t e  o f  col l e c t i on ,  app e a r anc e ( fr e s h ­
ne s s ,  cont ent s , e t c . )  and col l e c tor , and s tored in a 
fre e ze r  for fu ture ana l y s i s . 
V. S C I NT I LLAT I ON ANALYS I S  OF S CATS 
Dur ing , or at the end o� e ach s umme r  a l l  b e ar s c a t s  
w e r e  p l aced i n  a dry in g  ove n  for a minimum o f  two day s . A 
por t ion of e ach s c at was  then fine l y  p u l ve r i ze d , and 
app rox imat e l y  3 em p l aced in the bot tom of a l ab e l e d  g l a s s 
s amp l e  tub e . The we i gh t  of the s amp l e  to b e  count e d  was  
re corded . The  p r e p a red s c a t  s amp l e s  were  t aken t o  Oak 
Ridge Nat iona l L aborator i e s , ope r a ted b y  the Un ion C arb ide 
Corpor a t i on for t h e  Ene r gy Re s e ar ch and Deve l opment Admi n ­
i s t r a t ion , and ana l yzed w i t h  a n  autog amma s p e c t rome t e r  
l inke d w i t h  a Nuc l e ar Dat a dua l - c h anne l ana l yze r .  E ach 
s amp l e  was count e d  for 2 0  m inut e s .  The count e r  h andled 
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I nd e x  Rout e s  
R o a d s  
F i gure 2 .  Map o f  t h e  s tudy a r e a w i th in t h e  G r e a t  S moky Moun t a i n s  
N a t i o n a l  P ark showing  I nd e x  Ro ute s .  
N 
.p. 
4 3  s c a t  s amp l e s  w i th a s in g l e  l o a d i n g  and p r o g r ammin g , 
c ount i n g  e ach s amp l e  fo r b o th i s o t op e s  s imul t an e ou s ly . 
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The Nuc l e a r D a t a  s ys tem p r in t ed out  d i s i nt e gr a t i on s  p e r  
minute  for e ach s amp l e  a ft e r  c o rr e c t in g  f o r  b ac k g ro und 
r ad i a t i on . Th i s  value w a s  d ivi d e d b y  the we i gh t  o f  e ach 
s amp l e  to y i e l d  d i s int e g ra t i o n s  pe r minute  p e r  gram . The 
va l ue d e r ive d i n  t h i s  mann e r  was  then c omp a r e d  with va l ue s 
o f  s c at s  w i t h  known h i s t o r i e s o f  i s o t op e  t a g s  t o  de t e rm in e  
wh i ch we re t a gg e d  w i t h  a n  i s o t op e . 
V I . POPULAT I ON E S T I MAT I ON 
S c a t  T a g - - I n de x  Rou t e  
T h e  p r imary me t h o d  for e s t i ma t in g  t h e  b e a r  popul a­
t i o n  w a s  the r a d i o is o t op e  t a g g in g  o f  fe c e s  a s  p r op o s e d b y  
P e l t on ( 1 9 7 2) and evaluat e d  b y  Marcum ( 1 9 7 4 ) . T h e  t e ch ­
n i que app l i e s  t h e  S chnab e l  me t h o d  fo r mul t ip l e  s amp l i n g  
( S chn ab e l , 1 9 3 8) t o  s c at c o l l e c t e d  a l o n g  the p re v i ous l y  
d e s c r ib e d  i n d e x  t r a i l s y s t em . Th e s c a t s e rve s a s  t h e  r e ­
c ap ture p o r t i on o f  the e s t im a t o r .  Th is was  done f o r  d a t a  
c o l l e c t e d  i n  b o th 1 9 7 4 an d 1 9 7 5 .  U s in g  th e s ame s c at t ag - ­
I n d e x  Route  d a t a , e s t ima t e s  we re a l s o  c a l c u l a t e d  for e ach 
ye a r  w i th the re g re s s io n  t e chn i que o f  Schumach e r - Es chmeye r . 
B e tw e e n  Y e a r  Es t imat e s  
S in c e  b l ac k  b e a r s  we r e  cap t u r e d  and t a g g e d  o n  th e 
s t udy a r e a  i n  1 9 7 3  in c on j un c t i on w i t h ano th e r  s t udy , i t  
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was  p o s s ib l e  t o  c ompu t e  popu l at i on e s t ima t e s  u s in g  the 
P e t e r s e n , or  L i n c o ln I nde x mark - r e c ap t ure me thod fo r b o t h  
1 9 7 4 and 1 9 7 5 . Th i s  w a s  done b y  l e t t in g  one s umme r ' s  
c ap tu r e s s e rve a s  the marked po r t i on o f  the popul at i on , 
and us ing the ne x t  summe r ' s  s amp l e s  a s  the s e c ond s amp l e . 
Only marked b e ar s  wh i ch we r e  h and l e d  in the p r e v i o us y e a r  
w e r e  c on s i de r ed t o  b e  r e c ap t ur e s  i n  the s e c ond s amp l e . I t  
wa s a l s o  po s s ib l e  t o  c a l cu l a t e  an e s t ima t e  fo r 1 9 7 4  from 
t rapp i n g  dat a b y  u s in g  a thre e - po i n t  c e n s u s  me t h od de r iv e d  
f r o m  J o l ly's ( 1 965)  t e chn i que . 
B ack - d a t i n g  
Due t o  t h e  ava i l ab i l i ty o f  e xac t a g e  i n fo r mat i o n  o n  
mo s t  b e a r s  h andl ed in th e P a rk f o r  r e s e arch purp o s e s  s 1n c e  
1 9 7 2 , i t  w a s  p o s s ib l e  t o  de r i ve a m i n imum p o pul at i on 
e s t im a t e  f o r  1 9 7 2  b y  a s imp l e  ta l l y me t h od . F o r  e x amp l e , 
a l l  b e a r s  h and l ed 1n 1 9 7 4 , and known t o  b e  2 . 5  ye a r s  o l d o r  
o lde r w e r e  c o un t e d  a s  b e i n g  memb e r s o f  the 1 9 7 2  p op u l a t i on . 
Th i s  t e chn i que y i e l ds a min i mum p op u l at i on den s i ty wh i ch 
i s  he l p fu l  1 n  e va l uat i n g  o the r e s t i ma t in g  t e ch n i que s .  
C ompa r i s on o f  Me th ods 
The s t at i s t i c a l  e s t imat e s  w e r e  c omp ared b y  e x am in a ­
t i on o f  9 5  p e r ce n t  c o n f ide n c e  in t e rv a l s  t o  de t e rm i n e  whe th e r  
s i gn i f i c ant d i f fe rence s e x i s t ed amo n g  th em . The S chnab e l  
and b e tw e e n - ye a r  P e t e r s e n  e s t imat e s  we r e  fur th e r c ompa r e d  
us i n g  t h e  mo r e  s en s i t i ve t e s t g i ven b y  Ch apman and Ove r t on 
( 1 9 6 6 )  to de t e rm in e  whe th e r the r e  w a s  a s i gn i fi cant d i f­
fe r e n c e  at the 9 9  p e r c e n t  l e ve l  o f  s i g n i f i c an c e . 
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Wh e r e  pos s ib l e , s ub - popul a t ion e s t ima t e s w e r e  
c al cul at e d . By c omp a r in g  the s e  e s t imat e s  to r e cord s o f  
b e a r s i gn i n  t h e  a r e a s , i t  w a s  hop e d  a n  inde x to b e ar 
d e n s i ty cou l d  b e  e s t ab l i she d .  Th i s  i n forma t i on m i gh t  
a l s o b e  va l uab l e  i n  a s s e s s in g  hab i t at r e qui r e me n t s  of the 
b l ack b e a r in the GSl\JNP , and the imp a c t  of s uch f a c tor s  
a s  v i s i tor us e or i l l e ga l  hunt ing . 
CHAPTER I V  
RE SULT S AND D I S CUS S I ON 
I .  TRAP P I N G  
Dur i n g  the two ye a r s  o f  the s t u dy , 7 0  d i f fe re n t  
b e ar s  we r e  s n a re d a t o t a l o f  9 2  d i f fe re n t  t ime s ( App en d i x  
A) . A de t a i l e d  d i s c us s i on o f  t r app i n g  t e chn i que s a l on g  
w i th a tab u l a r  b r e akdown o f  p re b a i t  and t r app in g d a t a  i s  
g iven i n  App e n d i x  B .  E ub anks ( 1 9 7 6) r e p o r t e d  c a p t ur e  
l o c at i on s  fo r b e a r s  t a gg e d  i n  the G SMNP s tudy are a in 
1 9 7 4  and 1 9 7 5 . 
I I . TAG G I N G  
The re i s  e vi de n c e  t h a t  the c o l o r e d  p l a s t i c  N a s c o  
e a r  t a g s  a r e  n o t  adequate f o r  marki n g  b l ack b e ar s . An 
e x amin a t i o n  o f  t rapp i n g  r e co r d s  fo r 1 9 7 4  and 1 9 7 5  s howe d 
t h a t  o f  3 5  re c ap t ure s o f  t a g g e d  an imal s ,  n in e  h a d  l o s t  o r  
b r oke n one o r  b o t h  o f  the p l a s t i c  t a g s . I t  was  p o s s ib l e  
t o  de t e rmine i f  c ap ture d b e a r s  had l o s t  e ar t a g s  b y  
ex am in ing  the e ar s  fo r c h a r ac t e r i s t i c  ho l e s  o r  n o t c h e s  
l e ft when e a r t a g s  we r e  p u l l e d  o r  b r o ke n  out . I t  was  a l s o  
p o s s ib l e t o  d e t e rmine p a s t  c ap t ur e  h i s t o ry f o r  mo s t  o f  
the s e  an imals b y  ch e ck i n g  the t a t to o  o n  the i nne r s ur fa c e  
o f  t h e  upp e r  l i p .  Howe ve r ,  mos t an ima l s  t r appe d p r i or to  
1 9 7 4  we re not t at t o oe d ;  thus , t h e i r  h i s t o ry c o u l d  not b e  
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de t e rm ined i f  the e a r  t ag s  h ad b e e n  l o s t . 
Th e c o l o red t a gs w e r e  o r i g ina l ly c ho s en fo r the 
s t udy b e cau s e  i t  was b e l i e ved tha t  t he y  woul d p rov ide an 
e a s i l y  r e c o gnizab l e  mark whe n  an ima l s  we r e  ob s e rved in 
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the w i ld .  I n  mo s t  c a s e s  the e ar t a g s  s e rved t h i s  func t i on ,  
b u t  the r e  are indi c a t i o n s  t h a t  un t r a ined ob s e rve r s  o f t e n  
fa i l  t o  n o t i c e  whe the r a n  an i ma l  i s  e q u i pp e d  w i th e ar t a g s , 
e s pe c i a l l y i n  a b r i e f e n c o un t e r . The r a t e  o f  l o s s o f  t a g s  
i s  h i gh e n o u gh , h oweve r ,  t o  c as t  do ub t up on the ut i l i ty o f  
ob s e rvat i on a l  i n fo rma t i on i n  p op u l at i on e s t ima t i on fo r 
b l a ck b e a r s . 
I t  i s  r e c omme nded that in any l on g - t e rm s t udy o f  
b e ar s  invo l vi n g  t r app in g and marki n g  i nd i vidua l s , an ima l s  
s ho u l d  b e  e q u ipped w i t h  a p e rman e n t  mark wh i ch i s  a t  l e a s t  
i ndi v idua l l y r e c o gn izab l e  up on r e c ap t ure o f  a b e a r .  Th e 
l i p t a t t o o p r ov ided s uch a mark i n  t h i s  s tudy . 
I I I . S CAT CO L L E CT I ON AND ANALY S I S  
S c a t  Colle c t i on on I nde x Rou t e s  
B e twe e n  9 June and 1 5  O c t ob e r  19 7 4 , I nde x Ro ut e s  
t o t a l i n g  1 2 1 2  km we re h ike d a t  b iwe ekly int e rva l s ; 1 4 6  b e a r 
s c at s  we re c o l l e c t ed ( on e  s c at pe r 8 . 3 0 km) ( T ab l e  4) . 
I n  19 7 5  the s ame rout e s  we r e  h ike d a t o t a l  o f  1 2 9 6 km , 
and 2 0 7  s c a t s  w e r e  c o l l e c t ed ( on e  s c at p e r 6 . 2 6 km) 
( T ab l e  5 ) . E ub anks ( 1 9 7 6) p l o t t ed l o c a t i o n s  o f  i s o t op i c a l l y 
t a gged s c a t s  c o l l e c t ed dur i n g  the s tudy . 
Table 4 .  Index Rou t e  d a t a, Gre a t  S moky Moun t ains Na t i onal Park, 1 9 74, 
June June July July Aug. Aug. Aug. Sep t .  Sept. Scat/km K m/Scat T o t a l  
Trail Km 8 22 6 20 3 17 31 14 28 Total Total Total Km 
�lt. Collins 17.2 l l 1 2 2 1 0 1 1 10 0,065 15.48 154.8 
Elkmont-
Bent Ann 32.8 31 5 7 9 5 9 4 4 2 76 0.257 3.88 295.2 
Tremont-
Derrick Knob 24.8 5 1 3 2 9 0 0 0 0 20 0.090 11.16 223.2 
Spence Field 20.1 0 1 0 1 0 0 2 2 1 7 0.039 25.84 180.9 
Gregory Bald-
Hann8.h �It. 35.1 1 0 0 4 2 0 0 0 0 7 0.022 45.13 315.9 
Def0at Ridge-
Rock-; Top 14.0 21 4 1 26 0.464 2.15 42.0 
Total 144.0 38 8 11 18 18 31 10 8 4 146 0.120 8.40 1212.0 
Scat/km 
Total 0.292 0.062 0.085 0.138 0.138 0.215 0.069 0.056 0.031 0.119 
--
Km/Scat 
Total 3.42 16.25 11.82 7.22 7.22 4.65 14.40 18.00 32.5 8.30 
Krn 144.0 130.0 130.0 130.0 130.0 130.0 144.0 144.0 144.0 130.0 1212.0 
lN 
0 
Tabl e  5 .  Index Route data, Gre at Sm oky Mountains Nati onal Park, 1 9 7 5 .  
Jlllle June July July Aug. Aug. Aug. Sept. Sept. 
Trail Km 8 22 6 20 3 17 31 14 2 8  
Mt. Collins 17.2 1 0 5 2 1 0 0 0 1 
--
Elbront-
Bent r\r.n. 32.8 14 12 10 3 9 5 10 10 6 
Tremont-
Derric k Knob 24.8 6 2 0 1 0 0 3 0 1 
Spence Field 20.1 0 0 3 0 2 0 1 0 4 
-
Gregory-
Hannah �lt. 35.1 1 0 0 0 1 0 2 0 1 
Defeat Ridge-
Rocky Top 14.0 3 5 18 8 26 14 10 2 4 
Total 144.0 25 19 36 14 39 19 26 12 17 
Scat/km 
Total .174 .132 .250 .097 .271 .132 .181 .083 .118 
--
KD/Scat 
Total 5.76 7.58 4.00 10.29 3.69 7.98 5.54 12.00 8.47 
Km 144 144 144 144 144 144 144 144 144 144 
Scat/km Km /Scat Total 
Total Total Total Km 
10 .065 15.48 154.8 
79 .268 3.737 295.2 
13 .058 1 7.169 223.2 
10 .055 18.09 180.9 
5 .016 63.18 315.9 
90 .714 1.40 126.0 
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S e c t i o n s  o f  unma i n t a ine d t r a i l s ,  wh i ch r e c e ive ve ry 
l i t t l e  u s e  b y  P ark vi s i t o r s , pr ove d to b e  the mo s t  p r o­
d uc t i ve Inde x Route s .  V i r t ual ly a l l  o f  the De fe a t  R i d g e ­
Ro cky Top l oop i s  mad e  u p  o f  unma i n t a ine d t ra i l s , and 
dur i n g  the two - y e a r  p e r i o d  i t  p r o d uc e d  one s c at p e r 1 . 4 5 km . 
The o n ly o th e r I n dex Rou t e  wh i ch i n c l ud e s a s e c t i on o f  
unma i n t a in e d t r a i l  i s  E lkmon t - B e n t  Arm , wh i ch p ro duc e d  one 
s c a t  per 3 . 7 8 km f o r  the two - ye a r p e r i o d . 
He avy v i s i t o r  us e o f  a t ra i l  c o u l d  t e n d  t o  re duc e 
the n umb e r  o f  s c at s fo un d  o n  the t ra i l  i n  two ways . B e ar s  
c o u l d  b e  t o o  f r i gh t ene d b y  t h e  phy s i c a l  p re s e n c e  o f, o r  
o do r  o f  hum an b e i n g s , t o  u s e  t he t r a i l s , and thus they 
wo u l d  not d e fe c a t e  on th e m .  The o the r fac t o r  wh i ch c ou l d  
re duce the in c i de n c e  o f  s c a t s  c o l l e c t e d  o n  s uch t r a i l s  
wo u l d  b e  t h e  t ramp l i n g  o r  k i ck i n g  a s i d e  o f  s c a t s  b y  h i ke r s  
o r  h o r s e s .  
S c in t i l l at i on Ana lys i s  o f  S c at s  
S c i n t i l l a t i on ana l ys i s  o f  s c a t s  c o l l e c t e d  o n  inde x 
t r a i l s  reve a l e d  that 2 6  and 4 3  s c a t s , fo r 1 9 7 4  and 1 9 7 5 , 
r e s pe c t i ve l y ,  w e r e  t a g ge d .  
Ye a r  t o  y e a r  c a rryove r o f  the fe c e s  t a g  c au s e d  s o me 
d i f f i c u l t y  i n  d a t a  an a l y s i s . Ne l l i s , e t  a l . ( 1 9 6 7 )  fo und 
tha t rabb i t s  i n j e c t e d  w i th Z inc-6 5 e l i m i na t e d  de t e c t ab l e 
amo un t s  o f  th e i s o tope  i n  the fe c e s  for  400+ d ay s . Mar cum 
( 1 9 7 4 )  foun d t h a t  p e nn e d  b e ar s  i n j e c t e d  w i th Z in c - 6 5  and 
Man g an e s e -5 4 in June e xh ib i t e d  a g r adual de c l i n e  in th e 
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c on c e n t ra t i o n s  o f  t h e  i s o t op e s in t h e  fe ce s thro u ghout 
' 
the s umme r .  H oweve r ,  i n  N o ve mb e r  t h e r e  was an i n c r e as e 
i n  the amoun t o f  i s o t o p e s i n  t he s c a t s . Th i s  t re nd s h owed 
a p e ak in De c e mb e r ,  and then b e g an ano th e r g r adua l  d e c l i n e  
un t i l  May , a f t e r wh i ch n o  mo re s c a t s  w e r e  c o l l e c t e d .  
Marcum at t r ib u t e d  th i s  inc re a s e  i n  r adi o ac t i v i ty o f  the 
s c a t s  to a ch ange  in the p hy s i o l o gy o f  the b l ack b e ar in 
the w i nt e r. 
S i n c e  b e a r s  we r e  t r apped and i n j e c ted w i t h  Z inc - 6 5  
and Man gane s e - 5 4 through out the s umme r o f  1 9 7 3  ( a s  a p a r t  
o f  an othe r s t udy) , 1 9 7 4  and 1 9 7 5 , one wo u l d  expe c t  a h i gh 
de g re e  o f  ye a r  t o  ye ar c a r ry ove r o f  s c a t  t a g s in b e a r s  
t a g g e d  l a t e  i n  t h e  s umme r .  Th i s  c a r ryove r i n  a c t i v i ty 
wou l d  then de c r e a s e  g r adua l l y thr ough o ut the fo l l ow in g  
s umme r .  
Fo r the purpo s e  o f  p opu l a t i on e s t ima t i o n  i t  was  
n e c e s s ary t o  de t e rmine whe th e r a p a r t i cu l a r s c at wh i ch 
s howed radi o ac t iv i ty h ad b e e n  t a g ge d  w i th in the s ame ye ar 
i t  was c o l l e c t e d .  Th i s  was  done by de t e rm i n i n g  the radi o -
a c t i v i ty , me a s ured in di s i nt e g r a t i on s  p e r  m inu te p e r  gr am 
(dpm/gm) , o f  s c a t s  from b e ar s  w i t h  a known i s o topic  
inj e c t i on h i s t o ry ,  as  whe n  a b e a r  wh i ch h ad b e en t a g ge d  in  
1 9 7 4 w a s  r e c ap t ured i n  1 9 7 5  and de fe c at ed wh i l e  i n  t h e  
t r ap . Th i s  in f o rmat i on was  u s e d  a s  a s t andard a g a in s t  
wh ich t o  e v a l ua t e  the a c t i v i t y  ( dpm/gm) o f  inde x t r a i l  
s c a t s . Th i s  app r o ach r e s ul t ed i n  the c o n s t r uc t i on o f  a 
s c a l e  o f  s t andards us ed a s  a cut o f f  p o int , wh i ch w a s  
g radu a l l y  l ow e r e d  a s  the s umme r p ro gre s s ed . 
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S c at s c o l l e c t e d  i n  June w e r e  requ i re d  t o  h a ve a 
h i ghe r dpm / gm t o  b e  c on s ide red t ag g e d  i n  th a t  ye a r  than 
we r e  s c a t s  c o l l e c ted in Aug u s t  o f  the s ame ye ar . S in c e  
the r ad i o a c t i v i ty i s  h i gh e s t  i n  s c a t s  immedi a t e l y  a ft e r  
the b e a r h a s  b e e n  t a g g e d, and s in c e  n o  b e a r s  w e r e  i n j e c t ed 
b e fo r e  Jun e  o f  e i ther  year,  i t  i s  fe l t  that  t h i s  h i gh e r 
c ut o f f  s t anda rd e ar l y  in t he s umme r did n o t  r e s ul t  i n  th e 
d i s c o un t i n g  o f  s c a t s  wh i ch we r e  t ag ge d  in that  y e a r . The 
de c l in e  in the rad i o a c t i v i t y  o f  s c a t s  de p o s i t ed l a t e r  i n  
the s umme r b y  b e a r s  i n j e c t ed e ar l i e r  t h at s umme r  we r e  
c omp e n s a t ed fo r b y  shi ft i n g  the c ut o f f  s t andards downward 
at mon th ly i n t e rva l s  as the s umme r p ro g re s s ed .  Sub s e quent 
an a l y s i s  of  s c at s  c o l l e c t e d  i n  June and e ar l y  July , 1 9 7 6  
indi c a t ed no c a r ryover wh a t s o e ve r .  
I V .  P OPULAT I ON E S T I MAT I ON 
I n  s t udy i n g  popul at i o n  t re nds , the mor e  me thods o f  
p o p u l a t i on e s t ima t i on t h at c an b e  u s ed and comp a red t he 
b e t t e r ( Se b e r , 1 9 7 3 ) . By e mp l oy i n g  a v a r i e t y o f  t e ch n i qu e s 
b a s ed on di f f e r e n t  s e t s  o f  a s s ump t i o n s , and e va l ua t in g  the 
de g re e  t o  wh i ch e ach t e chn ique me e t s  the s t i pu l a t e d  
a s s ump t i on s , the re s e a r che r g e t s  a c l e a re r ide a o f  the b i a s  
inhe r e n t  i n  a g i ven t e chn i que . The p op u l a t i on e s t i mat i on 
t e chn i que s u s e d  i n  th i s  s t udy are va r i a t i on s  o f  the b a s i c  
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mark - r e cap t ur e , o r  Pe t e r s en t e ch n i que . Th e s e  te chn ique s 
fa l l  i n t o  two ge ne r a l  c a t e go r i e s : tho s e  a s s uming  a c l o s e d  
popu l at i on and th o s e  a s s um i n g the p op u l at i on i s  open . A 
c l o s e d  popu l a t i o n  i s  de fine d as  one i n  wh ich the e f fe c t s  
o f  m i g r a t i o n , mo r t a l i ty an d r e c ru i t me n t  are ne g l i g ib l e  
du r i n g  the p e r i od o f  inve s t i g at i on . I f  the p opul a t i on i s  
chan g in g  due t o  one o r  mo re o f  th e ab o ve p ro c e s s e s  ope r a t­
i n g , then t h e  p opu l a t i on i s  s a i d  t o  b e  open ( S e b e r ,  1 9 7 3 ) . 
S eb e r  ( 1 9 7 3 )  n o t e d  th a t  the a s sump t i on s  t o  b e  me t fo r a 
t e chn i que i nvo l v ing  a c l o s e d  popul a t io n  are: 
1 )  Th e p op u l a t i on i s  c l o s e d  s o  that N i s  c on s t an t ;  
2 )  Al l a n i ma l s  h ave t h e  s ame p r ob ab i l i ty o f  b e in g  
c au gh t  1 n  t h e  f i r s t  s amp l e ;  
3 )  Ma rk i n g  d o e s n o t  a f fe c t  t h e  c a t ch ab i l i ty o f  an 
an ima l ;  
4 )  The s e c ond s amp l e  i s  a s imp l e  random s amp l e , i . e . , 
e a ch o f  the p o s s ib l e s amp l e s  h a s  an equal  ch an ce o f  b e i n g  
cho s en; 
5 )  An ima l s  do not l o s e  the i r  mark s i n  the t ime 
b e twe e n  the two s amp l e s ;  
6 )  A l l marks a r e  r e po r t e d  up on r e c ove ry 1 n  the 
s e cond s amp l e .  
Tho s e  fo r an op e n  popu l a t i on e s t imat i on t e ch n i que are:  
1 )  E ve ry an imal i n  the pop u l at i on ,  wh e the r marke d 
o r  unmarke d , h a s  the s ame p ro b ab i l i t y  o f  b e i n g  c au gh t  i n  t h e  
i th s amp l e ,  g i ve n t h a t  i t  i s  a l i ve and in t h e  p opul at i on 
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whe n  t h e  s amp l e  i s  t aken ; 
2 ) Eve ry marke d an i ma l  h a s  the s ame p rob ab i l i ty o f  
s ur v i v i n g  fr om th e i t h  t o  the ( i  + l) th s amp l e  and o f  
b e in g  i n  the p op u l at i on a t  t h e  t ime o f  t h e  i th s amp l e , 
g 1 ve n  th at i t  i s  a l ive and i n  the p o pu l at i on immed i ate l y  
a ft e r  the i th r e l e as e ; 
3 )  Eve ry an ima l  c au ght in the i th s amp l e  h a s  the 
s ame p r ob ab i l i t y  o f  b e in g  r e t u rn e d  to the p op u l a t i on ; 
4 )  Marked an ima l s  do n o t  l o s e  th e i r marks and a l l  
marks are re p o r t ed on r e c ov e ry ; 
5 )  Al l s amp l e s  a r e  ins t an t ane ous , 1 . e . , s amp l in g  
t i me i s  ne g l i g ib l e . 
Es t i mat e s  A s s um i n g  a C l o s ed P o pu l at i on 
Th e p r in c i p a l  me t h od o f  p opul a t i o n  e s t imat i on 
e mp l oyed in t h i s  s tudy wa s a modi f i c a t i o n  o f  the S chnab e l  
( 1 9 3 8 )  t e chn i que . Th i s  i s  a c ap ture , mark and r e ca p tu r e  
type e s t ima t e , wh i ch a l l ow s  cont i nue d mark i n g  o f  i ndividu a l s 
thro u ghout the s amp l in g  p e r i od .  The formul at i o n: 
� = E ( n iM i) /m i , 
wh e re 
A 
N = e s t imate o f  t o t a l  popul a t i o n ; 
n i = t o t a l  s amp l e  t ake n in th e i th p e r i od ; 
M i = t o t a l  numb e r  o f  marke d  anima l s  in the p opu l a t i on 
at  the s t a r t  o f  the i th p e r i od ;  
m i = numb e r  o f  ma rked s amp l e s 1 n  n i . 
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D a t a  co l l ect e d  i n  1 9 7 4  and 1 9 7 5  we r e  use d  t o  d e r i ve popu-
l at i on e st i ma t e s  and 9 5  p e rcen t  co n f i d e nce i n t e rva ls 
( Tab l e s  6 an d 7 ) . The n i co l umn i n  the t ab l e s  r e p r e se n ts 
t o t a l  sca ts co l l e ct e d  a l on g  I n d e x  Rout es , and m i is the 
numb e r  of scats con t a in in g  r a d i o i so t o p e  t ags . The 
est ima t es are 1 1 8  fo r 1 9 7 4  and 1 2 9  for  1 9 75 .  
Est i ma t es ca lcul a t e d  b y  app l y in g  the P e t e rsen 
t echn i que to b e twe e n  ye a r  t r ap p i n g  d a t a  ut i l i z e d  the 
fo rmu l a : 
A 
N = M ( n + l ) /m+ l 
whe r e  
A 
N = est ima t e  o f  t o t a l  p op u l a t i on; 
M = t o t a l  t a g g e d  and r e l e ase d in the f i rst samp l e; 
n = t o t a l  n umb e r  o f  an ima l s  t aken in the second 
samp l e ; 
m = t o t a l  numb e r  o f  an ima ls t ak e n  i n  the se cond 
samp l e  wh ich h a d  b e en mark e d  i n  the f i rst samp l e . 
P opu l a t i on est imat es for  1 9 7 4  are:  
A 
N = 3 8 ( 4 2 ) / 9  = 1 7 7 , P ( 7 2 <N< 2 8 2 )  . 9 5 
and f o r  1 9 75 ,  
A 
N = 35 (51 ) / 1 0 - 1 7 8 ,  P ( 7 7<N<2 7 9 )  = . 9 5 .  
The ab ove me th o ds a r e  max imum l ik e l ih o o d  est ima t e s . 
S eb e r  ( 1 9 7 3 )  st a t es t h a t , whe r e  poss ib l e , r e g r ess i on 
e s t ima t es sho u l d  b e  c a l cu l a t e d  a l o n g  w i t h  max imum l ik e l i h o o d  
est imates . Th e va lue i n  t h is app r o ach i s  t h a t  th e r e g r es-
s i on e st imates a r e  mo r e  robust . That  is , the y  are l e ss 
T ab l e  6 .  B l a ck b e a r  popul a t i on est imate  for the G r e at 
Smoky Moun t a ins Na t i o n a l  P a rk study are a , 
usi n g  the r a d i o a c t ive sc at t a g -Schn ab e l  
me thod , 19 7 4 . 
S amp l i ng P e r i o d M· l n· l m· l n·M· l l 
9 June - 1 6  J une 3 3 8  1 1 1 4 
2 2  June - 2 6  June 1 2  8 2 9 6  
6 Ju l y  - 1 0  July 1 7  1 1  2 1 8 7  
2 0  July - 2 4  J u l y  1 8  18  1 3 2 4  
3 Aug. - 7 Aug. 2 7  18 1 4 8 6  
1 7  Au g .  - 2 1  Au g .  3 2  3 1  15 9 9 2  
3 1  Aug . - 8 S e p t . 3 2  1 0  2 3 2 0  
1 4  S e p t . - 1 8  S ep t . 3 4  8 1 2 7 2  
2 8  S e p t . - 5 Oc t. 3 4  4 1 1 3 6 
1 2  O c t . - 1 5  Oc t . 3 4  4 0 1 3 6 
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L: = 2 6  L: = 3 0 6 3 
A 
N = L: ( n i !vii ) I m i 
A 
N = 3 0 6 3  = 1 1 8  
L6 
P ( 7 6<N<l 7 2 )  = 0 .95 
T abl e 7. B l ac k  be ar p op u l a t i on est ima t e  fo r t h e  G r eat 
Smoky Moun t a ins N a t i o n a l  P a rk stu dy a re a , 
usi n g  the rad i oact ive sc a t  t a g-Schnab e l  
metho d ,  19 7 5 .  
S amp l in g  P e r i od 
6 June - 9 June 
2 0  June - 2 2  June 
4 July - 6 J u l y  
1 8  Ju l y  - 2 0  July 
1 Aug . - 3 Au g .  
1 5  Au g .  - 1 7  Aug . 
2 9  Au g . - 3 1  Aug . 
1 2  S ep t . - 14 S e p t . 
2 6  S ep t . - 2 8  S e p t . 
N = 
N = 
M i n· 1 
0 2 5  
7 19 
16 36 
2 4  14 
3 5  3 9  
3 8  19 
4 1  2 6  
4 7  1 2  
4 7  17  
E ( n - �1 -) /m · 1 l 1 
55 61 = 1 29 
4j 
P(9 3<N<l 7 4 ) = 0 . 9 5 
m i n iM i 
0 0 
0 1 3 3  
6 5 7 6  
5 3 3 6  
1 8  13 6 5  
5 7 2 2  
3 10 6 6  
3 5 6 4  
3 7 9 9  
E = 4 3  E = 5 5 6 1  
3 9  
4 0  
sens i t i ve t o  depa rtures from the und e r l y i n g  assump t i ons . 
H owe ve r , r e g r essi on me thods are usua l l y  n o t  as e ff i c i en t  
as t h e  max imum l ik e l ih o o d  e st imates , me an in g t h e  e st imat e 
t hus de r iv e d  is l ess p r e c ise . I f  the two type s  o f  e st i­
mat e s  a g re e , one c an be mo r e  c e r t a in of t he a c c u r a cy o f  
t h e  est ima t es . 
Th e Schumache r - Eschmeye r e st ima t e  is a re g ress i o n  
m e t h o d  wh i ch is we l l  sui t e d  t o  app l i c a t i on t o  t h e  d a t a  
c on t a in e d  in T ab l es 6 an d 7 .  Th e fo rmul a f o r  c a l c u l at i n g  
t h e  S c humache r - Eschmeye r est i ma t e  is 
N = O:n i M i 2 ) / ( 1:miM i ) ,  
wh e re the n o t at i o n  is the same as th a t  o f  the S chnab e l  
formu l a . Th is me thod y i e l ds p opu l at i on e st imates o f  1 1 7  
[P ( 7 5 <N<2 6 7 )  = . 9 5 ]  and 1 3 8 [P ( 9 l <N<3 0 1 ) = . 9 5 )  for  1 9 7 4  
and 1 9 7 5 , resp e c t i ve l y . Con f i de n c e  int e rva ls a r e  c a l­
cu l a t e d as su g gest e d  b y  De Lury ( 1 9 5 8 ) . 
Est imates Assumi ng an Open P op u l a t i on 
J o l l y  ( 1 9 6 5 )  p r e se n t e d a p op u l a t i on est imat i o n  
t e chn i que wh i c h  a c c ounts fo r such fac t o rs a s  n a ta l i ty ,  
mo r a l i ty , immi g r at i on and emi g ra t i o n . Th e t h r e e  p o int 
c ensus , o r  t r i p l e  c at c h  me t h o d  is an a d ap t a t i on o f  Jo l l y's 
me tho d wh i ch u t i l i zes d a t a  from thre e samp l i n g  p e r i o ds t o  
e st i ma te t h e  po pul at i on s i z e  a t  t h e  st a r t  o f  t h e  se c ond 
samp l in g  p e r i o d. The me t h o d  o f  d a t a  o r gan i z a t i on , formu l as 
and c a l cul a t i ons are p re se n t e d i n  T ab l e  8. The samp l in g  
T ab l e  8 .  D a t a  o r gani z at i on and c o mput at i ons fo r t h e  
t r i p l e  c a tch est imate . 
1 C i Re c ap tures 
1 c l 
2 c 2 R1 2  
3 c 3 R1 3  R2 3 




Rh i  = numbe r o f  mark e d an ima l s  i n  samp l e  i l ast 
c augh t i n  samp l e  h .  
F i = numb e r o f  mark e d  an ima ls r e l e ased from 
samp l e  i .  
a 2 R 1 2 / C 2 . 
fl 2 = CF 2 R1 3 / R2 3 ) R1 2  · 
t i me 
N2 = �2 ;a2 = est i ma t e d  t o t a l  popu l at i on at  t h e  
o f  t h e  se c on d  samp l e . 
i 
1 9 7 3  
1 9 7 4  
1 9 7 5  
C· 1 
3 8  
4 1  
5 0  
Re c ap t u res 
3 8  
8 4 1  
4 9 
N 2 = 2 6 . 2 2 / 0 . 2  = 1 3 1 
4 1  
4 2 
p e r i o ds fo r th is t h re e p o i n t  census a r e  1 9 7 3  ( da t a  from 
Marcum , 1 9 7 4 ) , 1 9 7 4  and 1 9 7 5. The p opu l a t i on est imat e f o r  
1 9 7 4  d e r i ve d  w i th th i s  t echn i que is 1 3 1 . 
B ack - d a t ing 
Accur a t e  ages are ava i l ab l e fo r most b e a rs capture d 
i n  the GSMNP s ince 1 9 7 2  i n  con j unc t i on w i th the on g o i n g  
p opu l at i on s t ud i es a t  Th e Un i ve rsi t y  o f  T ennesse e . Usi n g  
th is i n fo rma t i o n , a t a l l y  o f  a l l  b e a rs c ap t ur e d on t h e  
study a r e a  wh ich w e r e  known t o  b e  a l i ve i n  1 9 7 2  was corn­
p i l e d .  The m i n i mum coun t thus d e r ive d is 1 15 d i ffe r e n t  
b e a rs. Th is is n o t  a st a t ist ica l me t h o d  and is n o t  sub j ec t  
t o  e i t h e r  se t o f  assump t i ons p re v i ously st at e d . I f  th e 
f i g ur e  is t o  b e  t aken as an e st ima t e  o f  the 1 9 7 2  popul a t i on , 
two assump t i ons must b e  made : 1 )  eve ry b e ar wh ich was 
a l i ve on the st udy are a in 1 9 7 2  h as b e e n  cap ture d s ince , 
and 2 )  no b e ars l iv in g  o f f the st udy a r e a  in 1 9 7 2  h ave 
b e e n  captur e d  on the st udy a r e a  s i nce t h a t  t ime. I t  is 
a lmost ce r t a i n  that  n e i th e r o f  the assump t i o ns h as b e e n  
m e t . V i o l a t in g  the f i rst assump t i on wou l d  resu l t  i n  an 
und e r est ima te o f  the p op u l at i on , wh i l e  fa i l ur e  t o  me e t  the 
second assump t i o n  would b i as towards o ve r es t imat i on . T h e  
comb i n a t ion o f  t h e  two e ffe cts canno t b e  expect e d  t o  
b a l ance e ach o the r and r e su l t  in an unb i ase d e st imat e . 
H owe ve r , th is m i n i mum "he a d  coun t" f i gure is st i l l  o f  
v a l ue fo r e va l ua t ing o th e r me t h o ds o f  p opul at i on est imat i o n . 
4 3  
C o mp a r ison of Est imat es 
One me tho d  of t est i n g  whe the r a s i gn i ficant d i f­
fe r e nce e x is ts b e twe e n  two popu l a t i on est imat es is t o  
d e t e rmine whe t h e r  the con f i dence in t e rvals a t  the chose n 
p e rce n t i l e  show any ove r l ap . App l ica t i on o f  th is method 
r e ve a l s  no s i gn i f ican t d i ffe rences a t  the  9 5  p e rcen t  l e v e l 
o f  c o n fidence b e tw e e n  any o f  the s t a t ist ical p op u l a t i on 
e st imates use d  i n  th is study . T ab l e  9 l ists a l l  p opul a ­
t i o n  e st ima t e s  w i t h  9 5  pe rcen t  con f i de nce in t e rv a ls . 
A mo r e  sens i t ive  me t h o d  o f  comp a r i n g  two est ima t es 
i s  g iv e n  b y  Ch apman and Ove r t on ( 1 9 6 6 ) . Th i s  me t h o d  was 
use d to test fo r s i gn i fican t d i f fe r e nces b e tw e e n  t h e  
Schnab e l  est ima t es f o r  1 9 7 4  a n d  1 9 7 5  a n d  th e b e tw e e n  ye ar 
P e t e rse n est i ma t es fo r the same ye ars . A t  the 9 5  p e rc e n t  
l e ve l , no s i gn i f icant d i ffe r e nce w as sh own b e tw e e n  the 
est imates d e r i ve d  b y  the two me thods .  
Al though the re is n o  stat ist ical l y  s i gn i f icant 
d i ffe r ence i n  t h e  resu l t s o f  the t echn i ques e va l ua t e d , a 
d e t e rminat i on as t o  wh ich is the b est me t h o d  und e r the 
c i rcumst ances of the st udy can be made . E xam inat i on o f  
t h e  d e g r e e  t o  wh ich und e r l y i n g  assump t i ons a r e  me t b y  t h e  
var i ous techn i ques , and e v a l ua t i on o f  the e ff i c i e nc i e s  
o f  t h e  var i o us me thods a r e  t h e  cr i t e r i a  for this d e t e rm in a ­
t i on . 
I n  e va l ua t in g  th e Schnab e l , Pe t e rse n and Schumach e r­
E schmeye r me t h o ds , the assump t i ons ( p . 3 8 )  wh ich a r e  o p e n  
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T abl e 9 .  A c omp ar ison o f  pop u l a t i on est ima t i on t e chni ques 
e mp l oyed in the G r e a t  Smoky Moun t a i ns Nat i on a l  
Park , 1 9 7 4  and 1 9 75. 
Popu l a t i o n  
Est ima t e  9 5  P e r c e n t  
T e chn i que 1 9 7 4  1 9 75 Con f i d e n c e  I n t e rval  
I nde x Route 
S ch n abe l 1 1 8  1 2 9  1 9 7 4  P ( 7 6 <N<l 7 2 )  = 0.95 
1 9 75 P ( 9 3<N<l 7 4 )  = 0.95 
S chumache r - 1 1 7 1 3 8  1 9 7 4  P ( 75<N<2 6 7 )  = 0.95 
Eschme ye r 1 9 75 P ( 9 l<N<3 0 1 )  = 0.95 
CaEt u r e - Re c aEture 
B e tw e e n  ye a r  1 7 7  1 7 8  1 9 7 4  P ( 7 2 <N<2 8 2 )  = 0.95 
Pe t e rsen 1 9 75 P ( 7 7<N<2 7 9 )  = 0.95 
T r ip l e  c a t ch 1 3 1  
O the r 
B ac k  -d a t i n g  1 1 5 
( 1 9 7 2 )  
t o  quest i on i n  t h e  p resent study a r e  t h e  assump t i on o f  a 
c l ose d p opu l a t io n  ( 1 )  an d th ose c once rn ing equal  catch a ­
b i l i ty o f  an ima l s  ( 2 , 3  and 4 ) . 
The sh o r t e r  the samp l i n g  p e r i o d , the g re a t e r the 
l ik e l i h o o d  o f  me e t in g  t he cond i t i on of a c l os e d  popul a ­
t i o n . Th e d a t a  use d  in the calcu l a t i on o f  t h e  Schnab e l  
and Schumach e r - Eschmeye r est i ma t e s  ( feces t a g me t h o ds) 
we re co l l ect e d  ov e r  a four -month p e r i o d . E ach P e t e rsen 
est imate  is b ase d on d a t a  co l l ect e d  o ve r a 1 6 -mont h 
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p e r i o d .  B e eman ( 1 9 7 5 )  re p o r t e d  an ave ra g e  annua l  mo r t a l i ty 
r a t e  o f  2 1 . 7  pe rcent  fo r a du l t b l ack b e ars i n  the GS�W P . 
Al th ou gh the sources o f  th is n a t ur a l  mor t a l i t y  rema in 
obscure ,  h e  sp e cu l at e d  that mo r a l i ty facto rs may op e r a t e  
more  h e av i l y  i n  autumn , whe n  movement p a t t e rns o f  b l ack 
b e a rs i n  t h e  P a rk sh ow a mark e d  i ncr e as e  wh ich is p rob ab l y  
r e l at e d  to  t h e i r  sea rch fo r food . S e b e r  ( 1 9 7 3 ) p o int e d  
o u t  th at t h e  assump t i o n  o f  a closed p opu l a t i o n  may b e  m e t  
a l tho u gh mo r t al i ty occurs in the p op u l a t i o n . Th is wou l d  
b e  t h e  case whe n  mo r t a l i ty i s  indep e n d e n t  o f  the ma rk st atus 
o f  an i n d i v i dual . Howeve r ,  Robson and Re g i e r  ( 1 9 6 8 )  
st at e d  that whe n  b o th r e cr u i tme n t  and mo r t a l i ty occur , 
mark - r e cap t ur e  me t h o ds w i l l  ove rest imate  the popul at i on . 
The samp l i n g  p e r i o d  fo r the est imates b as e d  on the feces 
t a g me thod was at  a t ime o f  y e a r  whe n  n o  nat a l i ty was 
occur r in g  in the b e ar popul a t i on , wh i l e  the samp l in g  
p e r i o d  fo r the P e t e rse n est ima tes inc lude d o n e  comp l e t e  
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b re e d in g  se ason , and one aut umn w i th i ts p r o b ab l e  h i gh e r 
mo r t a l i t y . F o r  t h is r e ason the P e t e rsen est i ma t e  fo r a 
g iven y e a r  wou l d  b e  e xp e c t e d  t o  b e  h i ghe r than est imates 
c a l cu l a t e d  usi n g  the fe c e s  t a g g i n g  me tho d .  T h e  t rend is 
i n  t h at d i r e c t i o n , a l though the d i f fe r e n c e  is not s i gn i f i ­
c an t . 
I mm i g ra t i on and emi g r a t i on have the same e f fe cts o n  
t h e  e st ima t e s  as d o  n a t a l i ty and mo r t a l i ty .  T h e  a c t i on 
o f  these fa c t o rs affe c ts b o th est ima t es . H ow e ve r ,  i t  i s  
ob v i o us th a t  t h e  me thods h av i n g  t h e  sho r t e r  samp l in g  
p e r i o d  are l ess a f fe c t e d  b y  t he ac t i on o f  th ese a g en c i e s . 
The h i gh p r op o r t i on o f  un t a g g e d  b e ars c apture d e a ch ye ar 
ind i c a t es t h a t  t h e r e  a r e  t r ans i e n t  ind i v i d u a l s  i n  the 
popul at i on . B e c ause o f  th is , t h e  S chnab e l , S chumach e r ­
Eschme ye r ,  and P e t e rsen est imat es may b e  in f l at e d . 
Eb e rh a r d t  ( 1 9 6 9 )  o u t l i ne d t h r e e  p ossib l e  c auses o f  
f a i l ur e  t o  me e t  assump t i o ns conc e rn in g  e qual  c a t ch ab i l i ty :  
1 )  a p rope r ty t ruly inhe r e n t  in the i n d i v iduals ( e xp resse d 
b y  b e h av i o r  i n  the imme d i a t e  p r ese n c e  o f  a t r ap ) ; 2 )  a 
p r op e r ty d e p e n d i n g  on the r e l at ive opp o r tun i t y fo r c ap ture ; 
and 3 )  the resu l t o f  a l e arn in g  p ro c ess ( an im a ls b e c ome 
" t r ap - h appy" o r  " t r ap - shy" w i th e xp e r i e n c e ) . S eb e r  
( 1 9 6 5 )  and Cormack ( 19 6 6 )  o f fe r s t a t ist i c a l  t ests o f  
e qu a l  c a tchab i l i ty . H owe ve r , b o th methods r e q u i r e  l a r ge r  
samp l e  s1 z es t h an w e r e  g e n e r a t e d . 
I t  is p r ob ab l e  th at a l l  thre e fac t o rs l ist e d  by 
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Eb e rh a rd t  a f fect e d  t r ap ab i l i ty o f  b e a rs i n  t h is stu dy. 
Th e d iscussi on o f  t rapp i n g  i n  th is ch ap t e r  g i ves e v i dence 
t h a t  b l ack b e ars do e xh ib i t  d i f fe r e n t i a l t r ap r esp onse. 
A lso , a l l b e ars p ro b ab l y  d i d  not have an e qu a l  opp o r ­
t un i ty fo r cap t ur e , ow in g t o  the i n accessib i l i ty o f  many 
p o r t i o ns o f  the study a r e a. I t  was n o t  p ossi b l e  t o  
random i z e  t r ap p in g  i n  t h e  s t r ict sense o f  the word. 
Mar t e n  ( 1 9 7 2 )  p o i n t e d  out that non - r e cap t ure samp l in g  
t echn i ques o f fe r the advan t age o f  e l iminat i n g  p rob l ems due 
to l ow o r  une qual  ca tchab i l i ty. Th e fe ces t a g g in g  me t h o d  
is such a t echn ique . The re is l e ss b i as resul t in g  from 
unequa l catch ab i l i ty t h an e x ists i n  the b e tw e e n  ye a r  
P e t e rsen est i ma t es. 
An imp o r t an t  p o in t  to  cons i d e r  i n  the e va l uat i on o f  
popu l a t i on est i ma t i o n  t e chn i ques is t h e  e f for t  e xp e nde d 1 n  
ach i e v in g  a ce r t a i n  l e ve l  o f  p r e c i s i o n. T h e  fe ces - t a g ­
I n de x  Rou t e  me t h o d  requi re d one f i e l d  se ason ( fo ur mon t hs )  
t o  g e ne r a t e  a p op u l a t i on e st ima t e  wh i l e  the mark - recap t ure 
typ e est imat e s  r e q u i r e  at l e ast two t r app in g  se asons i n  
t h e  GSMNP t o  ge n e r a t e  su f fi c i e n t  d a t a  f o r  a n  est imat e . 
The co l l ect i o n  o f  scats a l on g  I n d e x  Routes invo l ve s  much 
l ess e ff o r t  p e r  b i t  o f  i n fo rmat i on f o r  the second samp l e  
than d o es a t r app ing op e r at i on. I n  a dd i t i on , a much 
l a r g e r samp l e  s i z e  was ge ne r a t e d  for the second samp l e  i n  
t h e  iso top e  t a g techn i que than i n  t h e  r ecap t ure me thods , 
thus y i e l d i n g  mo re p recise est im ates . 
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O f  the me t h o ds e va lu a t e d , the fe c es - t a g - I n d e x  Rou t e  
t e chn i que us ing t h e  S chnab e l  a n d  S chumache r - Eschme y e r  
c a l cu l at ions p ro v i d es the b est est imat e o f  the b e ar popu ­
l a t i o n  on the st udy a re a .  I t  is more l i k e l y  t h a t  t h i s  
me thod me e ts unde r l y i n g  assump t i ons , and thus sh ou l d  b e  
mo r e  a c cu r a t e  th an the o the r est ima t es . The I n dex Rou t e  
t e chn i que a lso p rovides a m o r e  p re c ise est i mat e due t o  t h e  
l a r g e r samp l e  s i z e  invo l ve d .  The re is a p o t e n t i a l  draw ­
b ack t o  the i so t op e  t a g g i n g  t e chn ique wh i c h  d ese rves 
fur t h e r consi d e r a t i on . I t  is not known whe the r a l l b e a rs 
e xh ib i t  a p r o p e ns i t y  t o  use h i k e r  t ra i ls as ave nues o f  
t r ave l . I f  they do n o t , and b e c ause t r app i n g  is c a rr i e d  
out a l ong t r a i l s fo r p ra c t i c a l  r e asons , a b i as t oward 
t a g g in g  an ima ls wh i ch r ou t i n e l y  use t r a i l s c o u l d  e x ist . 
I f  th is w e r e  t h e  c ase , the est ima tes thus de r i ve d  wou l d  
b e  l owe r than the ac t u a l  p o p u l a t i on .  
Popul a t i on Dens i t y  
B e c ause t h e y  are the b est est imates ava i l ab l e , t h e  
est imat es d e r i v e d  by the I nd e x  Route - S c hnab e l  me t h o d  w i l l  
b e  use d  in c al cul a t i on o f  densi ty f i gures . The t o t a l  a re a 
e n c omp asse d b y  t h e  est ima t es is 3 5 8  km 2 . B l a c k  b e ar 
dens i ty in the st udy a r e a  b ase d on these fi g ures was o n e  
b e ar p e r  3 . 0 3 km 2 i n  1 9 7 4 , an d one b e a r pe r 2 . 7 7 km 2 in 
1 9 7 5 . These f i g ur es a g re e c l ose l y  w i t h  those o f  Mar cum 
( 1 9 7 4 )  who c a l c ul a t e d  the b l ac k  b e ar dens i t y  t o  b e  one b e ar 
p e r  2 . 7 1 km2 on the same G S MNP st udy a r e a in 1 9 7 3 .  
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S ubpopul a t i on Est ima t es 
S u f f i c i e n t  dat a w e r e  c o l l e c t e d  from two wat e rshe ds 
w i th in the study a r e a  t o  a l l ow c omput a t i on o f  p opul at i on 
de ns i t ie s  w i t h i n  e ach a re a .  I f  a s i gn i f i c an t  d i ffe rence  
c ou l d  be  e st ab l i sh e d  b e tw e e n  the d e ns i t i es in the  two 
a r e as , t h is woul d be h e l p ful in t h e  a t t emp t  t o  est ab l ish 
some index t o  b l ac k  b e a r p op u l at i o n  dens i ty i n  the G S MN P  
wh i ch c o u l d  b e  ut i l i z e d  t o  mon i t o r t r e n ds i n  dens i ty 
w i t h o u t  t h e  n e c essi ty o f  t r app in g .  Th is wou l d  b e  done b y  
c o r re l a t in g  t h e  frequency o f  o c cur r e n c e  o f  a chosen 
in d i c at o r  ( t ra cks , fe c es , p e rcen t a ge of pr e b a i t s t aken 
w i th i n  five d ays , e t c . )  w i th the p op u l a t i on densi ty o f  
t h a t  a r e a . 
The t wo a r e as fo r wh i c h  est i ma t es we r e  d e r i ve d  ar e 
t h e  E l kmon t  wate rshe d and the West P r o n g  wa t e rshe d  ( B o t e  
Moun t a in - De fe at R i d ge ) . Th e fe c es t a g g ing t e chn ique  w as 
e mp l oye d in the d e r i va t i o n  o f  the e st imates . Th e popul a ­
t i on for E lkmon t was d e t e rm ine d t o  b e  5 8  b e ars [P ( l 5<N<8 3 )  
; . 9 5 ]  or one b e a r  p e r  1 . 9 6 km 2 1 n  1 9 7 4 , an d 8 4  b e a r s  
[P ( 3 3<N<1 81 )  = . 9 5 ]  o r  one b e ar p e r  0 . 8 9 km 2 i n  1 9 7 5 . F o r  
t h e  West P r o n g  d r a in a ge t h e  f i gures a r e  3 5  b e ars 
[P ( 2 0 <N<5 6 )  = . 9 5 ]  or one b e a r  p e r  1 . 0 0 km2 for 1 9 7 4 , and 
5 2  [P ( 3 6<N<71 ) = . 9 5 ]  or one b e ar p e r  0 . 6 7 km 2 fo r 1 9 7 5 . 
App l i c at i o n  o f  th e Ch i - square test to  th ese d a t a  y i e l ds 
no s i gn i f i c an t  d i f fe re n c e  ( . 9 0<P< . 7 0 )  i n  the p op u l a t i on 
densi t i es fo r t h e  two wa t e rshe ds .  
s o  
The g re a t est d i f f i cul t y  e n c o un t e r e d  i n  the a t t emp t  
t o  est abl ish an i n d e x  t o  d e ns i ty fo r a sp e c i es such as 
b l ack be ar is t h e  h i gh amoun t  o f  e f f o r t  invo l ve d  i n  
g e ne r a t i n g  a r e l a t i ve l y  sma l l  samp l e  s i z e . T h e  e st ab l ish­
m e n t  o f  such an index w i l l  l ike l y  invo lve  the p o o l i n g  o f  
d a t a c o l l e ct e d  o v e r  a l on g  pe r i o d  o f  t ime . 
P o pu l a t i on D e ns i t y and H ab i t a t  Re l a t i onsh ips 
B l a ck be ar dens i ty fo r the e n t i re GS�WP study a re a  
c o mp a res c l ose l y  w i th densi ty est imat e s  fr om o th e r  ar e as 
o f  N o rth Ame r i c a  wh i ch a r e  c onsi d e r e d t o  be p r ime b l ack 
be a r  h ab i t a t  ( K e mp ,  1 9 7 2 ; Jonke l and Cowan , 1 9 7 1 ; P i eki e l e k  
a n d  B u r t on , 1 9 7 5 ; an d B r ay , 1 9 6 7 )  ( T ab l e  1 0 ) . The dens i t y  
est imates fo r sma l l e r  a r e as w i th in t h e  study are a are 
h i ghe r than h as be en r e po r t e d anywh e r e  i n  the l i t e r a ture . 
Such h i gh bl ack be ar p opu l a t i on densi t i e s  g e ne r a l ly a r e  
f o un d  i n  are as o f  d ive rse h ab i tat  ( Be eman , 1 9 7 5 ; Jonke l 
and Cowan , 1 9 7 1 ; K emp , 1 9 7 0 ;  an d B a rnes and B r ay , 1 9 6 7 ) . 
The G S �WP o f fe rs e x t r e me ly d i ve rse ve g e t a t i o n  p a t t e rns w i t h  
a h i gh de gre e o f  in t e rsp e rs i on o f  the var i o us f o r e s t  t yp e s . 
Th is h ab i t a t  d i ve rs i ty a l on g  w i t h  the h i gh de g r e e  o f  
p ro t e c t ion from i l l e g a l  hun t in g  p re ssure w i th in the c en t r a l  
p o r t i on o f  the study a r e a  a c c oun ts f o r  the h i gh densi t i es 
found in th e West P r o n g  L i t t l e  R iv e r  an d E lkmont wa t e rshe ds . 
The h i gh popu l at i on densi t i e s  re po r t e d from the 
c en t r a l  p o r t i o n  o f  the study ar e a  do no t h o l d  th rou ghout 
Tab l e  1 0 .  A c o mp a r i s on o f  b l ack b e a r  d en s i ty e s t ima te s 
fo r the G r e a t  Smoky Moun t a i n s  Na t i on a l  P a rk 
an d o t he r a re a s  in N o r t h  Ame r i c a .  
Source 
Present study , 1974 
Present study , 1975 
Marcum ( 19 74) 
(dens ity for 1973)  
Kemp (1972)  
Kemp (1976) 
Poelker and Hartwell 
(1973)  





Stickley (1957)  
Piekielek and Burton 
(1975)  
Bray (1967) 
Dens ity Estimate 
(One Bear Per) 
3 . 03 km2 
1 .  96  km2 
1 .  00 km2 
2 .  7 7  km2 
0 . 89 km2 
0 . 6 7 km2 
2 .  7 1  km2 
2 . 56 km2 
1 . 19 km2 
2 . 56 km2 
2 . os km2 
4 . 40 km2 
(post htmting) 
8 . 81 km2 
14 . 34 km� 
10 . 10 km 
1 .  30 km2 
13 . 47 km2 





West Prong , Little River 
GSMNP 
Elkmont 
West Prong , Little River 
GSMNP 
Cold Lake , Alberta 
Cold Lake , Alberta 
Washington 




Trinity County , Cali fornia 
Yellowstone National Park 
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t h e  P ar k . N o t  a l l sect i o ns o f  the P ark o f fe r such a r ich 
va r i e ty o f  fo o d  i t ems .  Also a re as on the p e r i phe ry o f  
the P ark are sub j ect t o  h e avy i l l e g a l  hun t ing  p ressur e . 
I t  must b e  no t e d  th at the d e ns i ty f i gures p r ese n t e d 
i n  th is study r e p rese n t  the summe r d is t r i b u t i on o f  b e a rs .  
Many a r e as o f  the Park wh ich do n o t o f fe r a r ich var i e t y 
o f  fo o d  i t e ms p ro b ab ly supp o r t  a l owe r densi ty o f  
resi d e nt b e a rs through o u t  the ye a r , and b e come i mp o r t an t  
t o  o t h e r b e a rs a t  a t ime o f  y e a r  wh e n  a p a r t icul a r  food  
i t e m ,  found i n  ab undance i n  t h a t  a re a ,  b ecome a v a i l ab l e . 
B e e man ( 1 9 7 5 )  found that  most b e a rs i n  the G SMNP incre ase 
the i r  move me n t  p a t t e rns in the fa l l  o f  the ye a r . Th is 
move men t  o f  b ea rs b eyond the l im i ts o f  the i r  summe r home 
r an ge is p r ob ab l y a r esp onse to  the r i p e n in g  of o ak mast 
in a r e as o f  l owe r hab i t a t  d ive rsi ty and h i ghe r conce n t r a ­
t i ons o f  o ak spe c i es . P i e k e l e k  and Bur t on ( 1 9 7 5 )  found a 
simi l ar pat t e rn o f  h ab i t a t  e xp l o it at i on in a h i gh d e ns i ty 
b l ack b e ar popu l at i on i n  C a l i fo rn i a .  Thus , a l tho u gh such 
a r e as d o  n o t supp o rt h i gh r e s i de n t  b l ack b e a r  dens i t i e s , 
they may p l ay a cr i t ica l r o l e  in sur v i va l o f  b e a rs whose 
summe r h ome r an ges do n o t  e ncomp ass these ar e as .  
Jonk e l  and Cowan ( 1 9 7 1 )  st a t e d  that l o n g - t e rm 
cont r o l  o f  b l ack b e a r  p op u l a t i o n  dens i t y  se ems dep e n d e n t  
on t h e  h ab i t at a n d  o n  un i que r e p r o duct i ve a n d  b eh a vi o r a l  
ch a r acte r ist ics o f  t h e  b e ars . Ro g e rs ( 1 9 7 6 )  o f fe re d  
e v i d e nce t h a t  nu t r i t i on a l  factors a r e  p r ima r i l y  resp ons i b l e  
fo r t h e  adj ustment o f  the a du l t b l ack b e ar p opul a t i on t o  
l e ve l s  that can b e  sust a in e d thr o u gh ye a rs o f  sca rce 
fo o d , wh i l e  K e mp ( 1 9 7 6 )  ar gue d t h at l on g - t e rm popu l at i on 
re gul a t i on i s  a funct i on o f  adul t - mal e - i n duce d  mo r t a l i ty 
i n  t h e  sub adul t coho r t . I n  K e mp's st udy the p o pu l at i on 
mo re t h an doub l e d  i n  the two - ye a r  p e r i o d  fo l l o w i n g  the 
r e mo v a l  of 2 6  l ar g e  adul t ma l es from the popu l at i on . I t  
r e ma i ns t o  b e  se en , howeve r ,  whe t h e r  t h is d ensi ty can b e  
sust a in e d t h r o u gh ye ars o f  sca rce fo o d . 
I nd ica t i ons are that  the b l ack b e ar p opul at i on i n  
the GSHNP is st ab l e . T h e  p ossib i l i ty e x ists , h oweve r ,  
that the popu l at i o n  cou l d  b e  thr own out o f  b a l ance w i t h  
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the h ab i t at b y  ch an ges i n  e i th e r  the p opu l at i on i tse l f  o r  
i n  the h ab i t a t . S ome fact o rs wh ich m i gh t  have an imp act 
on the qual i ty o f  b l ack b e ar h ab i t at in the Smok i e s  are 
the recent i n t r o duct i on o f  Europe an w i l d  ho g ( Sus scr o f a ) , 
whose u l t imate  imp act up o n  t h e  ecosyst e m  r ema ins t o  b e  
de t e rmine d ,  a f a i l ure o f  the o ak mast o r  b e r ry crop fo r 
seve r a l  ye ars in success i o n , and the r e cent i ncre ase i n  
int ensi ty o f  b ack coun t ry use b y  P ark v i s i t o rs . F act ors 
wh ich m i gh t  a ffect b e a r  d e ns i t ie s  e i the r di rect l y ,  o r  by 
a l t e r in g  the soc i a l  sys t e m  a r e  the int r oduct i on of a d ise ase , 
a ch ang e  in i l l e g a l  hunt i n g  p re ssure , o r  an inc r e ase 1 n  
con t r o l  ope r a t i ons by P a rk S e rvice p e rsonne l .  
Prob ab l y the most p e r t inent o f  the p ossib l e  p e rt urb ­
i n g  fac t o rs f r om the st an dp o in t  o f  b l ack b e a r  man a ge men t in 
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the G S �mP i s  the i nc r e ase d use o f  b a c k  c ount ry a r e as by 
P a rk v is i t o rs and the u l t imate  imp a c t  o f  con t ro l ope r a ­
t i ons invo l v i n g  t h e  r e mo v a l  o f  be a rs from the popu l a t i on . 
W i t h  an i n c r e ase i n  v is i t o r  dens i t y , a concom i t an t  inc r e ase 
in be a r -human in t e rac t i ons c an be e xp e c t e d . T h i s  would  
then r e sul t i n  an inc r e ase i n  the n e c e ss i ty of  c on t ro l 
op e r a t i ons . B e eman ( 1 9 7 5) found th a t  8 7  p e r ce n t  o f  the 
p anhand l e r  be ars c apture d i n  t he GSMNP w e r e  ma l e s  and t h a t  
8 0  p e rcent o f  the panhan d l e rs we r e  a du l t  b e a rs . Remo v a l  o f  
these i n d i v i du a l s  from the p opu l a t i on wi l l  a f fe c t  the se l f ­
r e gu l a t o ry abi l i ty o f  the p opu l a t i on ( Ke mp ,  1 9 7 6 ) . Add i ­
t i o n a l  rese a rch is ne e d e d  t o  d e t e rmine how many an imals in 
wh i ch age an d se x c l asses c an be r emove d from t h e  GSMN P  
be a r  p opul a t i o n  be fore t h e  soc i a l  st ruc t u re is a f fe c t e d . 
Con t in ue d  moni t o r in g  o f  b l a c k  be ar densi t i es e i th e r thr ough 
the d e v e l opme n t  o f  an index to d e ns i ty o r  by mo r e  r i g o r o us 
e s t i ma t i o n  t e chn i ques is r e c omme nde d as a t o o l i n  eva l ua t i n g  
the e f fe c ts o f  p e r t urb a t i ons o n  the p op u l at i on .  
CHAPTE R V 
SUMMARY 
The study was c ar r i e d out in 19 7 4  and 1 9 7 5 on a 
50 , 6 0 7  ha p o r t i on o f  the G r e a t  Smo ky Moun t a ins N a t i on a l  
P a rk , wh i c h  i s  charac t e r i z e d  b y  h i gh r e l i e f ,  rough t e r r a i n  
and a h i gh de g r e e o f  i n t e rsp e rs i on o f  ve g e t a t i on typ es . 
The p r imary p urpose was t o  d e t e rmine the d e ns i t y  and d is­
t r ibu t i on o f  b l a c k  be a rs wi t h i n  the P ark . I t  was h ope d 
th & an e as i l y  u t i l i z e d  i n d e x  t o  be a r  densi ty c o u l d  also 
be g l e ane d from the d at a .  
Be a rs we re c ap t ur e d  p r ima r i l y w i t h  A l d r i ch sp r ln g ­
a c t i va t ed f o o t  sna res , Du r i n g  the c o u rse o f  t h e  study 7 0  
d i f fe re n t  be a rs we r e  sn a r e d  a t o t a l  o f  9 2  d i f fe re n t  t i mes 
in 8 9 1  t rap n i gh ts . B as i c  b i o l o g i c a l d a t a  we re c o l l e c t e d  
from al l be ars , and most we r e  e ar t a g ge d , l i p t a t t o o e d  an d 
i n j e c t e d  w i th t ra c e  amoun ts o f  e i the r Z n - 65 o r  Mn - 5 4 , o r  
b o t h , B o t h  iso t op es a re e l imin at e d  gr adual l y  i n  th e fe c e s . 
Dur i n g  the summe rs , a se r i es o f  s i x  I n d e x  Rou t es 
t o t a l ing  1 4 4  km we re h i ke d at  b i - we e k l y  int e r va ls fo r the 
purpos e  of c o l l e c t i n g  be a r  scats . A t o t a l  of  250 8 km we r e  
h i k e d  r esu l t i n g  in t h e  c o l l e c t i on o f  3 5 3  sc a ts . S c in t i l l a­
t i on an a l ysis o f  be a r  s c a ts r e ve a l e d  that  2 6  and 4 3  sc ats , 
f o r  1 9 7 4  and 19 75 , respe c t i ve ly , c on t a i n e d  one o r  bo th o f  
the r a d i o a c t i ve fec es t a gs .  
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App l ic a t i on o f  the Schn ab e l  techn i que t o  the t r app in g 
and I ndex Rou t e  d a t a  y i e l ds popul a t i on est imat es o f  1 1 8  fo r 
1 9 7 4  and 1 2 9  fo r 1 9 7 5 . The use o f  the Schumach e r - Eschme ye r 
f o rmu l a  w i t h  t h e  same d a t a  r esul ts i n  est ima t es o f  1 1 7  an d 
1 3 8  b e ars fo r 1 9 7 4  and 1 9 7 5 . 
Est ima t es were  a lso calcul a t e d  from capture - recap ture 
d a t a .  Usi n g  the P e te rsen me t h od, est ima t es of  1 7 7  f o r  1 9 7 4  
and 1 7 8  fo r 1 9 7 5  we re d e r i ve d . A t r i p l e  catch t echn ique was 
a lso app l i e d to  t r app i n g  d a t a yi e l d i n g  an est ima t e  o f  1 3 1 
b e ars for 1 9 7 4 . A d i rect coun t  me t h o d  resu l t e d  i n  an 
est ima t e  f o r  1 9 7 2  o f  1 1 5  b e a rs .  
S t at ist ic a l  an a l ysis o f  p opul at i on est ima t es show e d  
n o  s i gn i f ican t d i f fe r e nce b e tw e e n  any o f  the est i ma t es . 
The me thods ut i l i z in g  the cap tur e  and I nd e x  Rou t e  d a t a  
( Schn ab e l  an d Schumache r - Eschmeye r )  a r e  sup e r i o r  t o  the 
o the r me th o ds e va l u a t e d  b ecause t h e y : 1)  mo re l ik e ly me e t  
the assump t i o n  o f  c l ose d p o pu l at i o n  and those conce rn i n g  
e qual ca tch ab i l i ty; 2 )  g e n e r a t e  a l a r ge r  samp l e  si z e  wh ich 
resul ts in a mo re p r e cise est imat e ; and 3 )  requi r e  l e ss t ime 
and e f fo r t  in the co l l ect i on o f  d a t a . 
The popu l a t i on d e ns i ty for the e n t i re study are a was 
ca lcul a t e d  to b e  one b e a r  p e r 3 . 0 3 km 2 in 1 9 7 4  and one b e a r 
p e r  2 . 7 7 km 2 i n  1 9 7 5 . S ubp opul a t i on d e ns i t i e s  we re ca l­
cu l a t e d  for  the E l kmont and West P r on g  wa t e rsh e ds .  The 
d e ns i t i es for E l kmon t  we r e  one b e a r p e r  1 . 9 6 km2 and 0 . 8 9 
km2 fo r 1 9 7 4  and 1 9 7 5 , r e sp ect ive ly , wh i l e  the est ima t es 
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fo r West Pron g fo r the same ye ars we re one b e a r p e r  1 . 0 0 
km2 and 0 . 6 7  km 2 . The a t t e mp t  t o  estab l i sh an ind e x  t o  
b l ack b e a r dens i t y  in t h e  Smoki es was h amp e r e d  b y  the sma l l  
samp l e  s i z e s . 
The re l at i ve ly h i gh b l a ck b e ar d ensi ty in the GSMNP 
is p r ob a b l y  a r esu l t  o f  h i gh sp e c i es d i ve rs i t y , and o f  the 
good in t e rsp e rsi on of the var i ous forest t ypes and o the r 
h ab i t a t  re qu i rements . B e a r  densi t y  is n o t  un i fo rm through­
out the P a rk , but some l ow d e ns i ty are as may b e  imp o r t an t  
i n  he l p ing t o  sust ain h i gh dens i t ies i n  o the r a r e as .  
Th e b e ar p opu l a t i on 1 s  app aren t l y  st ab l e , b u t  sh oul d 
b e  mon i t o r e d  to  d e t e rm ine the e f fe c ts o f  pe r t urb in g fac t o rs ,  
e i the r n at u r a l  o r  human - cause d . 
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9 5  pp . 
M a r t e n , G .  G .  1 9 7 2 . 
o f  t r ac k in g . 
C e n s u s in g mo u s e  p opul at i o n s  b y  me an s 
E c o l o gy 5 3 ( 5 )  : 8 5 9 - 8 6 7 . 
M i l l e r ,  L .  S .  1 9 5 7 . T r a c i n g  vo l e  moveme n t s  b y  r ad i o a c t i ve 
e x c r e t o ry p roduc t s . E co l o gy 3 8 ( 1 ) : 1 3 2 - 1 3 6 . 
M i l l e r ,  R .  L . , E .  R .  M c C a f fr e y , an d G .  B .  Wi l l . 1 9 7 3 .  
Re c e n t  c ap t ure and h an d l i n g  t e c hn i que s for  b l a ck 
b e ar s  i n  New Y o rk . T r an s . N .  E .  W i l d l . C on £ .  3 0 : 
1 1 7 - 1 3 7 . 
N a t i o n a l  Park S e r v i c e . 1 9 6 9 . Re s o urce  man a geme n t  p l an 
for th e G r e a t  Smoky Moun t a i n s  N a t i on a l  P ar k . Gat l in ­
b ur g , Tenne s s e e . S e c t . I I I . 2 1  pp . 
N e l l i s , D .  W . , J .  H .  Jen k i n s , and A .  D .  Mar s h a l l .  1 9 6 7 . 
Rad i o a c t ive z inc a s  a fe c e s  t a g  i n  rabb i t s , foxe s , 
and b ob c at s . P r o c . Ann . C on £ .  S o uth e as t e rn G ame 
and F i sh C ommi s s i on e r s  2 1 : 2 0 5 - 2 0 8 . 
P e l t o n , M .  R .  1 9 7 2 . U s e  o f  fo ot t r a i l  t r ave l e r s  i n  the 
Gre a t  Smoky Moun t a i n s  Nat i o n a l  P ar k  t o  e s t ima te 
b l ack b e a r  a c t i v i ty . I n S .  H e r re r o , e d . ,  B e a r s - ­
The i r  B i o l o gy and Move men t , pp . 3 6 - 4 2 . P ap e r s and 
P r o c . o f  the I n t . C on £ . on B e a r  Re s .  and Man a g e . 
C a l g a ry , Al b e r t a . I UCN . Pub l . 2 3 .  3 7 1  pp . 
and L .  C .  Ma r cum . 1 9 7 6 . Th e p o t en t i a l us e o f  
r ad i o i s o t ope s for de t e rm i n i n g  d en s i t ie s  o f  b l ac k  
b e a r s  a n d  o the r c a rn i vore s .  I n  R .  L .  Ph i l l i p s  and 
C .  J .  Jonke l ,  e d s . , P ro c . 1 9 7 s-P r e d at o r  Symp . 
Mon t an a  F o r e s t  an d C o n s e rv .  E xp t . S t a . , Scho o l  o f  
F o r e s t ry , Un i v .  o f  Mon t ana , Mi s s ou l a .  ( I n p re s s ) . 
P i e k i e l e k , W .  an d T .  S .  Bur t on . 1 9 7 5 . A b l ack b e a r  
popu l a t i on s tudy i n  n o r th e r n  C a l i fo rn i a .  C a l i f .  
F i s h  and Game 5 1 ( 1 )  : 4 - 2 5 .  
P o e l k e r ,  R .  J .  and H .  D .  H a r twe l l . 1 9 7 3 . B l ac k  b e ar o f  
Wash ing t on . Wa s h . S t . Game D e p t . B i o l . Bu l l . 1 8 . 
1 8 0 pp . 
Rob s on , D .  S .  1 9 6 9 . Ma rk - r e c ap ture me thods  o f  p opul a t i on 
e s t imat i on . I n N .  L .  John s on and H .  S m i t h , Jr . , e d s . , 
New deve l opme n t s  i n  s urve y s amp l in g , pp . 1 2 0 - 1 4 0 . 
W i l ey - I nt e r s c i e n c e , W i l e y  and S o n s , New Y o rk . 
6 2  
and H .  A .  Re g i e r . 1 9 6 8 . E s t imat i o n  o f  p opu l a ­
t l on numb e r  and mo r t a l i t y r a t e s . I n  W .  E .  R i c ke r , 
e d . , H andb o o k  o f  F r e s hwat e r  F i s h  P r o duc t i on . 
B l ackwe l l  S c i .  Pub l i c at ion s , Ox fo r d  an d E d inb urgh . 
Ro ge r s , L .  L .  1 9 7 6 . E ff e c t s  o f  mas t  and b e r ry c r op 
fa i l ur e s  on s u rv i v a l , g rowth , and r e p r o du c t ive 
s u c c e s s  of b l ack b e ar s . T r an s . N .  Am . W i l d l . 
Con £ .  4 1 : 4 3 1 - 4 3 8 . 
Ron g s t ad , 0 .  J .  1 9 6 5 . C a l c i um - 4 5  l ab e l in g  o f  mamm a l s fo r 
use  in popu l at i on s t ud ie s .  He a l th Phy s i c s  1 1 : 
1 5 4 3 - 1 5 5 6 . 
S chn ab e l ,  Z .  E .  1 9 3 8 . The e s t ima t i o n  o f  the t o t a l  f i s h  
pop u l a t i o n  i n  a l a ke . Am . Math . Mon t h l y  4 5 ( 6 ) : 
4 3 8 - 3 5 2 . 
S c humach e r , F .  X .  an d R .  W .  E s chme ye r .  1 9 4 3 .  
o f  f i s h  popu l a t i o n s  i n  l ak e s o r  p onds . 
Ac ad . S c i .  1 8 : 2 2 8 - 2 4 9 .  
The e s t imate  
J .  Tenne s s e e 
S e b e r , G . A . F .  1 9 6 5 .  A n o t e  on the mu l t ip l e - re c ap ture 
c e n s u s . B i ome t r i k a  5 2 : 2 4 9 - 2 5 9 . 
• 1 9 7 3 .  The e s t imat i on o f  an ima l  abund an c e . 
------�c�h-a rl e s  Gr i f f in and Co . ,  L t d . , London . 5 0 6 pp . 
Shank s , R .  E .  1 9 5 4 .  Re f e r e n c e  l i s t  o f  n a t ive  p l an t s  o f  th e 
G re a t Smoky Moun t a i n s . B o t any Dep a r tme n t , The 
Un i ve rs i t y  of Tenne s s e e , Knoxvi l l e . 1 4  pp . m ime o . 
Sp e n c e r ,  H .  E .  1 9 5 5 . Th e b l a ck b e ar an d i t s s t atus in 
Main e . Ma ine D e p t . I n l and F i s h e r i e s  and Game . 
G ame D i v . Bu l l .  N o . 4 ,  Augus t a .  5 5  pp . 
S t i ck l e y , A .  R . , Jr . 1 9 5 7 . The s t a tus  and c h ar a c t e ri s t i c s  
o f  the b l ack b e a r i n  V i r g in i a . Unp ub l . M . S .  The s i s , 
V i r g in i a  P o l yt e ch . I ns t . , B l a c k s b ur g . 1 4 1  pp . 
S tupk a , A .  1 9 6 0 . G r e a t  Smoky Mo un t a i n s  N a t i on a l  P ark , 
n at u r a l  h i s t o ry h andb o ok numb e r  5 .  U . S .  Go v ' t .  
P r in t in g  O ff i c e , Was h in g t o n , D .  C .  7 5  pp . 
Troye r ,  W .  A .  and R .  J .  H e n s e l . 1 9 6 4 . S t ruc t ure and 
d i s t r i b u t i on of a Ko d i ak b e a r  p o p u l a t i o n . J .  
W i l d l . Man a g e . 2 8 ( 4 )  : 7 6 9 - 7 7 2 . 
Un i t e d  S t a t e s  F o r e s t  S e r v i c e . 1 9 7 0 . T e l l i c o  d i s t r i c t  
mul t ip l e  u s e  p l an .  Chap . 1 0 0 : 1 5 0 - 1 5 1 . 
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W i l l e y , C .  H .  1 9 7 4 . Ag i n g  b l a ck b e ar s  from f i r s t p r e mo l ar 
t o o th s e c t i on s . J .  W i l d l . Mana g e . 3 8 ( 1 )  : 9 7 - 1 0 0 . 
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ro ..... u 
.5 Corrrnents 
2 5  F - - 143 . 0  71 . 0  1 3 . 0  30 . 0  2 7 . 0  46 . 0  76 . 0  1 3 . 0  9 . 0  5 . 0  9 . 5  1 . 5  Y One cub seen running from trap 
Zo-- �·T 
27 �� 56 . 8  155 . 0  77:u-Tl:UjT.()�(1:-D---.su�-s- 80 . 5  14 . 0  o .o-�o-:-5 lil . 25 
2� F 47 . 7  1 44 . 0 73 . 0  1 1 . 5  31 . 5  27 . 5  47 . 5  7� . 5  l j , Q  0 . 0  5 . 0  1u . o  0 . 5  N 
2:1 ; .. [ i7 . 2  loS . O  ST.Ul-s--. Sj-:r;-5-:54 , 0  6U . L :o 9o . O  H . S  11.0 ! , () o . :o  
3() I" o 3 . 6 -fbl-:-5 - 75�5 12 . 5  32 . ;,  -31--.---s--<F.--ubE--:u---L . u  lJ ; :,  o . O  10 . 2:> L . b  N 1 em cut o t  toe o r  le tt forefoot 
:;-1-F 54 . 5 1'11. D�t 0--:u--Tl."""S )T.1l� 9 � --:+9 .-s- --s-r-:-s---13--:-s-I 0 . .s-t).U-- - I 1. 0 �N 
32 �[ est . 17� . 0  13 . 0  3l . O  37 . 0  72 . 0  Iu2 . U  b . O  11 . 0  ; .0 11 . ::, Sllgnt snare cut on n gnt 1ore foot , 
86 . 0  sr .al l  cuts or. nose 
33 ��� �7 s . u---l58 . 0 84 . 0  15 . 0n-3Cu  36:-utiT. O --g).D- IT:uiO. cr---0.S"""- 11f.u_ n  _ __ --�--(aught- oy l e t t  lilnTlc g ,  slight 
cab l e  cut 
34 F :P. 7 138 .0 80--:u--13-:-u -n-:uzs�-:u-71f-:TJ- 12 . 0  !J;u 5 . 0  0 . U  r.s�-1,-::o cm)sat trap s i ght , sn�all  cut 
belcH le ft e a.--
3:> �! 38 . 6  132 . 0  t :,-;1!13-:-D Lo.--o-ZG�::;-:u-72 , 0  12 . 0  O�mcUlirOi-';'G.DTe 
36 }.t i::. . o  b:l . o  83 . 0  n . o  3.) . o  j r. s  5:1. 5  so .o  li.i . 1 
371T-7 7 . 2  1 5 ,1 . 0  7:1 . 5  1 3 . 0 3·L O 34 . 5 5 7 . 5  102 . 5 14. 0 \·erv s l 1 �;'1t c:tLJle ct:t 
38 to! oil . l  IS3 . U 8 7 .  0 1 3 . 0  34 . 0  31.0 5 ; . 5 92 . 5 15 . 0  - liad' wngl'-e_,-J-c-,,-,-b""l-e -an--,a-,-.. a-s-.,-hu_n_g�3"'0-
ft . up tree 
39 F 50--:l'f-TI8�o b8 . 5 12 . ;:,  o .  5 28 . 0  45 . 0  7b . 0 1 1 . 0-9 :U4�:;- -- 10 .0  -:L:-s- !'fu  STi;J£cfilll�ut"onYJ:gllr f-ront-To t 
4lJF 5� . 0 1 4 8 . 0  , 3 . 0  1 2 . 0  30 . 0  28 . 0 Sl . S  80 . 0  12 . 5  8 . 5  ::, , u  9 . 5  i. O  N ldbiitTon: l(Cg  o.HJarently 
separo.ted at hTi s t  
4 1- F--;:13 . 1  139 . 0  6 7 . 0  l l . O---z9.U 27 . 5  44 . 0  74 . 5  12 . ::, g:�o 9 . 5  l.UN 
42 F 7 0 . 5  157 . 0  83 , 0  1 � . 0  27 . u 35 . 0  Si . O  103 . 0  1 3 . 0  9 . 0  o . O  10 . 0  Y HJ\ced 1, 111  3 cubs-to L 1tfie 
Catal oochee 
43 F 90 . 9  - 14:0 . 0  � � . o  14 . 0  28 . 0  3.2 . 0  o2 . o  1 b . O  13 . 0  8 . 0  7 . 0  10 . 0  1.0 N ,\:o\·c,l to fTffTel.afaTacichee 
44 M 4 5 . 4  1 32 . 0  70 , 0  1 2 . 0  30 . 0  25 . 5  44 . 0 75 . 0  1 3 . 0  S . S  S . S  9 . 0  - Tr<:r.smttcr att ache(} i requency 
1 5 0 . 8 9 2  
4::. /.! 56 . 8  1 36 . 0  69-.u---E.lJ �27 . 5  51. 5 85 . 0  13 . 0  9 ,{)----s-;-s- 10 . 0  l raclsrn tte-1:-uitfacheafrequcncy 
1 5 1 . 0 2 5  
46 F 27 . 2  1 37 . 0 6o . O  1 3 . 0  Z o . O  22 . 5  3 7 . 0  66 . 0  11.0 lLO 4 . 5  9 . 0  - Prenou::; ly mJ urcd foot hcaiea, 
2 toes l o s t  ---.] 
� 
T ab l e  1 2  ( C o n t inued) 
-5 
-5 +J +J -5 
Q) 1-< +J +J 0 � <;.() 0() u 1-< 1-< ·.-< 0 0 0 10: 10: 10: Q) E: I Q) ·.-< C) 0 0 "'"' j ·.-4 <:.> !-<  ...-< £ "' +J  ...-< -5 ro � i:l C) "'-' .C  "'"' ..... £ +J 1-< Q) .-< .C  � -B  +J ..... "0 -5  +J ..C:  ro � §  m oo  ::l 0() .-< Oil  � I-< �  'D <f) "0 DO >:: oo >:: +J +J +J >< +J IO:  0 ·.-< ;:l "'  .B 10: Q) 10: 10: .s :;; 0 .:: 0 "0  ro u Q) Wgt . 0 <:>  61 �  � •rl 0 ·.-< Q) Q) 6 ·.-< <l) 1-< Q) 1-o •.-4 <l) ell Cormnents P:: Z (/) E- �  � (/) j  I.J-. U 4-i z ::r:: � ::: :::: "'"' �  � :-:::. E- � 
4 7 F 2 9 . 5  128 . 0  69 . 0  9 . 5  30 . 0  2 5 . 0  39 . 0  69 . 0  1 1 . 5  8 . 5  5 . 0  9 . 0  . 5  N Right front foot �utated below 
�o.Ti s t  (old) transmitter 1 5 1 . 0 34 
48 M 70 . 4  15� . 0  i1 . 0  1� . 0  33.0 30 . 5  56 . 0  95 . 0  13. ;,  9 . 5  6 . 0  11.3 - Transmltter attached (15� 
relerrsed on Bote 0�n . 
49 M 34 . 0  13� . 0  60 . 0  14 . 0 30-:1JL3. 0��9 . ;,  b . O  9 . 0  5 . s--TIJ.S --:-scmc�ut on nght rorepa11· 
S"ll M 72 . 6  158 . 0  i0 . 0  1S . O  32 . 0  31. 0 57 . 0 89 . 1J  b .O 10 . 0  6 . 0  11 . ;, - Old ''OL"1d on nght snouluer 
s1 F -4o-:-s 1l9 . o - 7o .lr 14 . o  29. o  Z6 . o  4s . o-- 74 . o  1 1 . s  9 . o  s . o  9 . o  2 . s  N 
52- �� 113 . 4  18 3 . 0- 90�-rs. a-�T.Tr36 . o-c;g-:1JTIT9 . o �1).--s----u . o  -;:o-----u� 53 F 4;, . 4  133 . 0  , o . o  14 . 0  .:>0 . 0  26 . 0  44 . 1J  , 5 , 0  12 . u 8 . 0  5 . 0  9 . 0  1. :>  N :C,l lgi •t 0 . 5  cr.1 caDle cut on ngllf 
front foot 
54 M 45 . 4  1-IO . ll  74 . 0  T:r:l!L9--:-o-30�0 4 8 .0 76 . 0 -1 3 . 0  8 . 0  7 . 0  10 . 0  - :,lH (I:t C:ll:•--:l_e:::c-:ru:-t-.-::-:-::::--o::-:-::-::--=:=---
S;, r 56 . ;  1�1.0 116 . 0  FLO .:>l.D 28 . 0  4 ; . 0  7�J . O  h , U  9 . 0  7 . 0  Iu . O  :\ Las t  >c:ar' s cuh :-een ncoar t rar 
Sb F 30 . 3  145 . 0  68 . 0  15 . 0  28 . 0  26 . u  44 . 0  t 2 . 0  12 . u  � . 0 6 . 0  9 . 0  - N u . S  c;,l cut on 1ns 1dc o t  n!,illt'�--
forc foot 
�------ ---------------Si \! :/1 . 0  111 il , U  i2 .0 11i.u 32 . 0  3D�---s3-:u-84 . 0  b . U  9 . 0  b . O 11 . 0  
s 8  :-.1 8 � .0  1(;CJ . O 86.o  1T.TJ):+.u-n. o  oB . o roz :o-rr:lJ------g-. o 0 . u  n,...:..· ,;,..o _____ -..,.""""--:-:-:--.,---..-,-..,. --:--:---- --,---------
s9  l l  1 2 7 . 0  1 7 6 . U  9-l . O  1 9 . 0  3S� l . U  1 1 . 0  1 2 S . O  lcl . s-n . u  7 . � . 0  - - Old transr.1tter remove 
6il F 52 . 2  hl. u 77 . 0  1-1 . 5  jQ . O  28 . 1l  48 . Ll  81. � . 0  �� . s  5 . 5  liJ . S  2 . ;,  N 
61 :l 7) .Tl55 . 0  01.0 b . S  3.., , 0  ..,2 . 0  SlJ . S  �l-+ . 5  b . O  IO . I�J __ r.,._o .:,.ll�_l�2-'."'l '  ________ :--o;-:-r--:--:-:-1----,:---rc:r::-::-;-r:c-:-: 6 :!  :.1 � CI . '.l  LidJ l1 :o . u  l � . o  d . lJ T�Tj,O/ , , ;, L . U  ':l . S  5 . :>  ll . ll  Ke lcascd at ScJ1oo lhouse-ulp 
63 r·l S0 . i  Ho . u  �u .O  1 :> . 5  20 . 0  33. �  50 . 0  02 . 5  13-:-rr-w. u  0 . 1S 10 . 5  
64 F 3Ul E S . u  h-:u-T'l . O  3 1 . 0  3U . ll H . O  7 3 . 0  l3 . S  i . S  6 . 0  9 . 5  - N 
65 F 38 . 6 --niJ . O  7l. u lo .O  28 . 0  :rr:o H . O  /8 . 0  l 3 . u  Tii,c:. • .,.,.u--'G..:.... rs--'Ir.O .'u;----_---,r,'' -rsl"lc:grh7t-c=-=a:Lb'le:--:c:-::u7t-o=-=n:-oln=-s::cl'"'dc::-e-o:::-1"'t 
r i c:ht fore foot 
66 F 47 . 6  l48 . u  75 . 0  15 . 5  30 . 0  28 . 0  44 . 0  80 . 0  13 . 0  8 . 0  5 . �  9 . 0 2 . 0  Y �o' cuhs seen ; �olrJ�t�ran�sr--"ltter 
re�·oved 
6 7--��--=rd.l IT.o"�, r0 .'"0,-1"7...-.r.o___,.2�7-. ;-;-o-->�z"9'. 0...-..,..5..,..3'0.,-.c80�.70.-�lr2r ...... :,---r;9-. rs --70'. ;,--,l0".710:-- --_--:-:J raD :c-·m�l..,..t',-cc-r--a.,..,tt-a-cn-e-c..-l ..,.f-re-u-.u-e-n-c y-----
l S 0 . 8 8 3  
os--r:1 59.0  154 . 0  69 .0 15 . 5  3T. o .:>2 .0  5� . 0  81.0 14 . �  Ill . O  7 . 5  12 . - ransr.uttcr a t tacheCiircquency 






� �  >< <l.l <l.l p:: z U) 
F 
Wgt . 
38 . 6  
1-< 
Q) 
.-< -B  '"Cl �  3 -Eb  03 00  
� 10:  0 • .-< 
0 <l.l 65 �  E-< .....:1 
1 4 0 . 0  76 . 0  
-B 
1-< 
� I Q) ..... ..c rn !3 � t.::l � -5  ..-< ..... ..-< 00 <l.l u Q) "" 
.E �  .E �  1-< 1-< 1-< u 0 ·.-< Q) <l.l U) :0:: U) .....:l f..L. U '+<  z 
11 . 0  30 . 0  24 . 5 44 . 0  
Tab l e  1 2  ( Cont i nue d)  
-B � � -B 
1-< � � 0 0 00 00 ....  0 0 0 0 10: -� t.::l 0 0 [..L, [..L, C) 
[..L, -B [..L, � -B .....:1 � � '"Cl .s  � -B  rn (/) '"Cl 00 § g?  � � Q) 10: c: 10: "0  0 "0 C1l u 6 ..... <!J •M •rl 1-< <J.J  !-< ·.-< <l.l C1l ::C .....:I :r: �  f..L. .....:I � ::=.  E-< .....:1 COJTIITlents 
74 . 0  12 . 5  9 . 0  6 . 0  9 . 5  1 . 5 N 
72 F 59 . 0 154 . 0  ; 2 . 0  17 . 0  31 . 0  J1 . 0  52 . 0 88 . 0  12 . �  8 . 0  6 . 0  9 . 5  - N 1ransrn�tter attacl1ed frequency 
1 50 . 948 
73 F 40 . 8 131 . 0- 67 . 0 n:o 1T.D-28 . 0  48;0 -n. o 12 . 0  9.0 ;, , 5  10 . 5  N 'l ra:ls!intter attached rrequency 
1 50 . 964 
H �� 33 . 6- H-l.lJti8-. 5 14 .0 29-:-a-:3lJ. D-----;j4 , 0  70 . 0  14 . 0  10 . 5 5 . 5  12 . 0  
7 �  F 43 . 1  145:u 74 . u--T5� u-3u:u-28 .u 45 . 0  81. 5 13. D  9 . ;,  ;, , IJ 10 . 0  1. ;5 'i N o  cubs seen 
76 M 2u . 4  1ITn . O  53 . 5  II�28 . 0  20 . 0  32 . 0  56 . 0  11 . 0  8 . 0  ;, . 0  8 . 5  
77 M 74 . 8  1 7 0 . 0  76 . 5  1� . 0  - 35 . 0--28 . 5  54 . 0  �5 . 0  1 6 . 0  1 0Ti . O  1 3 . 0  - - Transr:ntter attachcd frequency 
1 5 1 . 06 8  
78 135-:-u-- 71. 5  -1/�j 78-:u-L6 . 5 H4'1.1!tr2-:-D 14 . 0  10 . 0  6 . 0  Il . O  3 . 0  >'! Gcl ie\'5lfT:() have lactated till s vear 
79 H 27 . 2  1 1 5 . 0  60 . 0  12. 0 2 5 . 5  2 1 . 0  34 . 0  tJ l . O  l l . O  7 . u  S . O  10 . 0  - Pos sihl e separa t i on o r  fr:1c ture' 
of ri ght 1-:ri st 
80 .\! D :o . �-> l\JS-:U �1S . O  34 . 0  30 . 0  ;,I.O 8.'l . 5  b . 5  
-
2 cln cuCiSnj.1ad or n gnt to rerocst 
81 F 52 . 2  1 -+3 . 0  77 . 0  14 . 0  29 . 0  27 . 5  4;:o--8o . o  . 5  N S1�e l r::Jc t me of J elt raJn1s 
8 2  �� 79 . 4  L(, -! ,0 o 7 . tl 1c; . O  3S . 5  32 . 5  bO . O  9� . 0  
8 3  M 61.2 b�. O  16 . 0  34 . 0 L9 . 0  47 . 0  ; 9 . 0  l.'l . U  10 . 0  6 . 0  10 . 0  lru.nsr.1itter a tncJTeGirequency 
151 . 046 
84 �1 65 . 8  149 . 0  8 1 . 0  I0:"0�2-=--o-3T. D--'S� . O  14 . 5  10.U 6 . 0  11 . 5  - Transnn tter attached frequency 
1 5 1 . 09 5 
85 �� i4 . 8  17Cf:-u9T.O- l/:LJ 33 . 0  3D . 0  67 . 0  9� . 0 15 . 5  12 . 0  c; , O  II . ;, TransJ:,iher-attacnealrequency 
1 5 1 . 008  
86 F 61.2 152 . u-7Z . O- 16.-:JZ�T.D-----;r::.D 77.0 13.0 9 . ;, 5 . 0 10 . 0  0 . ;,  N 
87 F 6;, . 3  151.\Tis-:-o - 14 . 5- -3:r:u-30 . 5  48 . o�u-b . ;,  9 . ;,  5 . 0  10 . 0  1. 5  N Po s s 1 bTy acco:r.pamed oy 1astycar ' s  
8 8---NI��� . o  s4 . o  l5 . o  34 . o  32 .o s z . s  s3.o  15 . 5  




Tab l e  1 2  ( Cont inue d) 
-5 
..c: 
..c: � � � 
<:.) � � � � 0 0 � � 
u ,... � ·..< 0 0 0 0 >:: -� c <!J � I <!J ·..< l:J 0 0 ""' ""' <!J <!J I-<  ..c: "t:l � ..... -s ro 5 � l:J ""' ..c:  ""' � -s  ....:1 � 1-< <!J ..... .... 3 ib  ..... ,.c: � � "t:l -5  � ..c:  ro � ..Q >< ro �  ..... � ..... � <!J u <!J ,.,.. Ul "t:l �  c �  c �  � .... � c O ·..< a �  ] �  ,... ,..  ,... u <!J -� 5 C 'V  0 c O "t:l  ro u � � Jl Wgt . � �  61 £  0 ·.-< <!J <!J ,..  •rl ·r-1 � <!J ,.. .,., <!J ro U) ...:l ""' U '�-< z 0 ::C ..-1  ::;:: ::;:: ""' ....:! ""' ::;:: E- ....:1 Corrnnents 
90 F 36 . 3  140 . 0  70 . 5  12 . 0  27 . 0  2 7 . 5  4 3 . 0  7 2 . 5  1 3 . 0  10 . 0  5 . 0  1 0 . 0  . 2 5 N Released at Little Cataloochee 
91-F-36�T137 .0 -68-. 0 15 . 0  -28 . 5  24. 5 48: 0  - 79 .  (J-------12: 5 -- 9�0-----s-:s -----ro . O  --z;u--y---p_Cleased ateapture pomt , 
coulcl.TJ '  t catch cubs 
92 �l 34 . 0  1 33 . 0  6i . O  f5�u 3D�s--2o-:5--42�lJ/3 . 5  13� 9 , :, 6 . 0  l l . S  - - Captured by Park personnel ; 
. 4 10 shotgcm ,,·ound treated 
93 M H/.4 179 . 0  9o .u---IT: O 36 . 5  40-:-0 77 . 0  121.0 Io . O  11.0 8 . 0  13 . 0  - - Released at 'I n:r.,ont 
94--��-�'T.4-r6 o . o  --s4:-o----r).u--�-:LJ- 35-:LJ -s9 . o  92 . 5  17�1.5 7 . o  13 . 0  
9 5  � I  74 . 8  15 3 . U  8 2 . 0  1 0 . 0  34 . 0  32 . 5  55 . 0  89 .0  lb . O  11.0 6 . 5  1 1 . 5  - Old transr.ntter rcc:oved 
9b 1-! o 5 . 8  161�T.u-15�-o--3lJ.U-3T,j--si-:LJ�4 . 0  16 . 0  10 . 5  7 . 0  11 . 5  - Old tror1sn tter rc;; CJ\·ed 
9i F ::> -!.4 14 ; . 0 74 . 0  lz:u-----31.5 Zo . S  4 ; . ll  n . O  14 . 0  10 . 0  o . O  II. :, Z . S  Y :;;o cubs seen , one he<:ml nearby 
gb/.\77�1- T?I-:-o 88 . 0  1 5 . 0  35 . 0- 3 3 . 0-56 . uY0�- 1G . 0- 1L:> -;-;-o- 12 . 5---=- --=- --Trarisi litter-attacnellfrequency 
1 5 1 . 1 2 5  
99 F 74 . 8  TST:u71f.u 17. 0 32 . 0  3l.IT ":J !  . 0  96 . 0  13 . 0  9 . 5  6 . 0  IO .u----r:-5 --y--w:.u1sfl1Tter attached frequency 
1 5 0 . '.1 2 7  
100 M 6 3 . 5  - - -=-=---� - -=� -�s - - 89 . 5  
----1 
Q\ 
Tab l e  1 3 .  A ge s  o f  b l a ck b e a r s  c ap t ur e d  in t he G r e a t  
S mo ky Moun t a i n s  N a t i on a l  P ark , 1 9 7 4  and 
1 9 7 5 .  
Re fe rence  Re fe rence  
Numb e r Age  Numb e r  A g e  
1 5 • 5 5 3  9 . 5  
2 6 .  5 5 4  5 . 5 
3 5 . 5 5 5  5 .  5 
4 4 .  5 5 6  4 .  5 
5 3 .  5 5 7  3 . 5  
7 7 .  5 5 8  4 . 5  
8 4 . 5  6 0  5 . 5 
9 8 .  5 6 1  5 .  5 
1 0  2 . 5 6 2  1 . 5  
1 1  3 . 5  6 4  4 . 5  
1 2  3 .  5 6 7  3 .  5 
1 3  3 .  5 6 9  4 . 5  
1 4  5 .  5 7 0  5 .  5 
1 5  5 .  5 7 1  2 . 5  
2 3  1 7 . 5 7 2 8 . 5 
2 5  4 .  5 7 3  1 0 . 5  
2 7  4 .  5 7 4  2 .  5 
2 8  6 .  5 7 5  4 . 5  
2 9  5 .  5 7 6  1 . 5  
3 0  1 3 . 5  7 8  1 . 5  
3 1  5 . 5  7 9  4 . 5  
3 2  1 0 .  5 8 0  5 .  5 
3 3  7 .  5 8 2  6 . 5  
3 4  5 . 5 8 4  4 . 5  
3 5  4 .  5 8 5  3 . 5  
3 6  3 .  5 8 6  4 . 5  
3 7  4 . 5 8 7  6 . 5  
3 8  4 .  5 8 8  4 . 5  
3 9  5 . 5 8 9  3 . 5  
4 1  7 .  5 9 0  1 . 5  
4 4  4 . 5  9 1  4 .  5 
4 6  5 .  5 9 2  1 . 5 
4 8  2 . 5 9 3  5 .  5 
4 9  2 . 5 9 4  5 .  5 
5 0  5 . 5 9 7  7 .  5 
5 1  4 .  5 9 8  4 .  5 
5 2  5 . 5 9 9  6 .  5 
7 7  
AP PEN D I X B 
T RAP P I N G  T E CHN I QUE S 
P r eb a i t in g  
Dur i n g  the two ye a r s  o f  the s t udy , a t o t al o f  1 9 0  
p reb a i t  s i t e s  we r e  e s t ab l i sh e d ; 1 0 6  i n  1 9 7 4  ( T ab l e  1 4 ) and 
8 4  i n  1 9 7 5  ( Tab l e  1 5 ) . G iven the l im i t e d  t i me and r e s our c e s  
ava i l ab l e  fo r t h i s  st udy , and t h e  re l a t i ve i n a cc e s s ib i l i t y  o f  
many p o r t i on s  o f  the s t u dy a re a ,  p r e b a i t in g  w a s  a n  inva l u ab l e  
comp o n e n t  o f  the t r app i n g  t e chn i que . P re b a i t s  we r e  muc h  
mo re q u i c k l y  and e as i l y  e s t ab l i she d than we r e  t r ap s , and 
they w e r e  app a r en t l y  e f fe c t i ve i n  i n d i c a t i n g  a r e a s  o f  h i gh 
p o t e n t i a l  t r ap s u c c e s s .  U s i n g p r eb a i t in g , a s  i n  the pre s e n t  
s t udy , Marcum ( 1 9 7 4 )  r e p o r t e d  h i gh e r  t rapp i n g  s u c c e s s  t h an 
h a d  p r e vi ou s l y  app e are d i n  t h e  l i t e ra t ur e  fo r b l ac k  b e ar s . 
H e  s t a t e d  that d i f fe re n c e s i n  dens i t i e s  o f  the p opul a t io n s  
c o n c e rne d may a c c o unt fo r s ome o f  t h e  d i ffe r e n c e s  i n  t r ap ­
p in g  s uc ce s s ,  b u t  th a t  the p r eb a i t ing me thod l i k e l y  a c c o un t e d  
fo r muc h  o f  h i s  l owe r t r ap n i gh t  t o  c apture  r a t i o . Da t a  
from the p r e s e n t  s tudy c o r r ob o ra t e  the s e  fin d i ng s . 
T r app ing 
In a dd i t i on to  s n a r e  c ap ture s ,  s even b e ar s  w e r e  
c ap ture d b y  me a n s  o f  the p r o j e c t i l e  s y r inge gun a n d  o n e  w a s  
c a u g h t  in a c u l ve r t  t r ap . I n  1 9 7 4 , 6 5  s na r e  s i t e s  w e r e  u s e d  
i n  amas s in g  4 3 0  t rap n i ght s ; 4 5  b e ar s  we r e  c ap t u r e d  
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T ab l e  1 4 . P r eb a i t  da t a  fo r b l ac k  b e a r s  i n  t h e  G r e a t  Smoky Mo un t a i n s  N a t i on a l  P a rk , 1 9 7 4 . 
Percentage Percentage 
Number o f  Number o f  Number o f  Utilization Utili zation 
Area (Date) Prebait Sites Bear Vis its  Non-Bear Visits By Bears Within 5 Days 
Bote Momtain 2 1  16 7 76 . 2  2 3 . 8  
(10 �hy - 29 June) 
De feat Ridge 2 9  9 0 31 . 0  2 7 . 6  
( 1  July - 1 2  July) 
Rabbit Creek 11  6 0 54 . 5  2 7 . 3  
(15  July - 2 5  July) 
Sugarland Mountain 1 3  7 0 53 . 8  38 . 5  
(15  July- 1  Aug . )  
Bent Ann 1 2  8 0 66 . 7  33 . 3  
( 2 0  July -8 Aug . )  
Miry Ridge -Derrick 10 4 0 40 . 0  40 . 0  
Knob ( 1 2  Aug . - 2 2  Aug . )  
Bote Momtain 1 0  1 0  0 100 . 0  50 . 0  
( 2  Sept . - 2 2  Sept . )  
Total 106 60 4 56 . 6  2 8 . 3  
--J 
'-.0 
Table 15 . Prebait data for black bears in the Great Smoky Mountains National Park, 1975. 
Area (Date) 
Defeat Ridge 
(9 June-24 June) 
Bote t-.1ountain 
(29 June-4 Aug.) 
Bent Arm 
(9 June-19 June) 
Sugarland Mountain 
(23 June-9 July) 
Rabbit Creek Road 
(17 July-3 Aug. ) 
Ekaneetlee Gap 
( 5 Aug . -19 Aug. ) 
Green Camp Gap 
(27 Aug.-13 Sept. ) 
Total 
Number of Number of 










NUJTiber of Utilization Utilization 
Non-Bear Visits By Bears Within 5 Days 
0 100. 0 28. 6 
0 88. 9 72. 2 
0 91. 7 58. 3 
0 83. 3 33.3 
0 80. 0 40. 0 
0 41. 7 33. 3 
0 79. 9 53. 8 
0 79. 8 4 8. 8  
co 
0 
(Table 16) . In 1975, 47 captures were produced by 5 2  
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snare sites run for 4 6 1  trap nights (Table 1 7) ,  The 
average trapping success of one capture per 9. 7 trap nights 
is not as high as was reported by Marcum (1974)  (one 
capture per 4 . 6 trap nights, using similar methods) , but 
it is more efficient than has been reported by other re­
searchers (Barnes and Bray, 1967; Miller, et al., 1973) . 
At least part of the difference in trapping success between 
the present study and that of Marcum can be attributed to 
an attempt in the present study to distribute captures 
more evenly over the study area. The higher trapping 
efficiency than is reported by other researchers using 
spring activated foot snares is partially a result of the 
higher black bear density in portions of the GSMN P, and 
partially due to the use of the prebaiting technique. 
In evaluating live-trapping techniques for black 
bears Erickson (1957) found number 4 -1/2 steel-spring wolf 
traps to be the best capture method available at that time. 
Advantages mentioned for the steel traps are that they are 
inexpensive, "they are easily handled, can be set in a 
greater number of places and in a greater variety of 
situations, work well with a greater range of baits and can 
be easily cleaned and camouflaged" (p. 5 4 2) . In the present 
study the Aldrich spring activated foot snare has been found 
to offer all these advantages as well as others not present 
when steel traps were used. With the snares there is no 
Table 16. Tra p p ing data for black bears in the Great Smoky Mountains National Park, 1974 . 
Number Nwnber Number Number Number Trap Trap Percentage of 
of Snare Snare of of of Nights Per Nights Per Sites Visited Percentage 
Area (Date) Sites Nights Visits Captures �lisses Visit Capture Within 5 Days Success 
Bote tvbuntain 14 195 27 18 9 7. 22 10. 8 21. 4 9. 2 
(10 May-29 June) 
Defeat Ridge 7 74 8 8 0 9. 25 9. 25 -- 10. 8 
(1 July-12 July) 
Rabbit Creek Road 5 24 10 5 5 2. 40 4. 80 80. 0 20.8 
(15 July-25 July) 
Sugarland Mountain 6 30 8 4 4 3. 75 7.50 50. 0 13. 3  
(15 July-1 August) 
Bent Ann 6 22 9 3 6 2. 44 7.33 66. 7 13. 6 
(20 July-8 August) 
Miry Ridge-Derrick 4 26 4 3 1 6. 50 8. 67 75. 0 ll. S 
Knob (12 Aug. -22 Aug. ) 
Bote Mountain 7 58 8 4 4 7. 25 14. 50 26. 2 6. 9 
(2 Sept.-22 Sept. ) 
Total 49 429 74 45 29 5. 80 9. 53 -- 10. 5 
00 
N 
Table 1 7 .  Trapping data for black bears in the Great Smoky Mountains National Park, 1975. 
Number Number Nt.nnber Nt.nnber Nt.nnber Trap Trap Percentage of 
of Snare of Snare of of of Nights Per Nights Per Sites Visited Percentage 
Area (Date) Sites Nights Visits Captures Misses Visit Capture Within 5 Days Success 
Defeat Ridge 5 54 12 6 6 4.50 9.00 80.0 11.1 
(9 June-24 June) 
Bote Mountain 14 172 65 15 50 2.65 11.47 64.3 8.7 
(29 June-4 Aug.) 
Bent Arm 7 35 17 5 12 2.06 7.00 85.7 14.3 
(9 June-19 June) 
Sugarland Mountain 6 48 19 4 15 2.53 12.00 83.3 8.3 
(23 June-9 July) 
Rabbit Creek Road 8 56 6 6 0 9.33 9. 33 37.5 10. 7 
(17 July-3 Aug.) 
Ekaneetlee Gap 5 37 6 4 2 6. 17 9.25 40.0 10.8 
(5 Aug. -19 Aug.) 
Green Camp Gap 7 59 17 7 10 3.47 8.43 85.7 11.8 
(27 Aug.-13 Sept.) 




evidence of bias towards capture of bears in a particular 
size class, and the incidence of injury to bears as a 
result of trapping is less than reported by Erickson with 
the use of steel traps. 
In 1974 three bears sustained serious injuries as a 
result of captures with snares, and in 1975 there were two 
serious injuries. Of these injuries, two were fractures 
of the ulna and/or radius, two were separations of the 
wrist joints and one was the tearing of a portion of skin 
from the top of a snared foot. Subsequent captures of two 
bears which had sustained broken bones in the foreleg 
indicated a remarkable ability to heal. In both cases the 
only remaining evidence of the fractures were calcerous 
knots on the long bones at the point of the fracture. 
Such injuries can likely be eliminated altogether 
if certain precautions are taken in the setting of the 
snares. The primary cause of injury was the setting of 
snares in close proximity to trees other than that used to 
anchor the cable. When this was done bears either collided 
with the trees in the course of struggling to free them­
selves, or used the trees as a means of exerting added 
pressure on the snared leg. Eveland (1975) felt that the 
latter was the case 1n his study. Sites chosen for snare 
sets should have no trees (other than anchor tree) within a 
radius which can be reached by a bear while in a trap. It 
was also helpful to set the snare loop at such a height as 
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to catch bears just above the large pad of the front foot. 
This section of the foot is tough and resistant to cuts 
caused by the cable, and there is little chance that the 
cable, once tightened here, will slip further down the 
limb. Additional considerations in the selection of 
snare sites to reduce injuries are the avoidance of sharp 
staubs on trap logs or in the immediate area, and an 
avoidance of situations where traps are set on steep slopes. 
During the summer of 1975, evaluation of a modifica­
tion of the Aldrich snare was begun. The modification con­
sisted of the attachment of an automobile hood spring to the 
snare cable to function as a shock absorber. Most injuries 
probably resulted from the sudden jolt experienced when a 
struggling bear reached the end of the cable in a lunge. 
The spring was attached to the cable by means of "u" bolts, 
and a loop of the anchor cable was left to act as a safety 
line in the event the spring was broken or pulled loose 
( Figure 3) . Subsequent observations indicate that the 
spring functions well in the reduction of serious leg 
injuries as a result of trapping. Observation of snared 
bears prior to immobilization showed a different behavior 
in response to the modified traps. Rather than rushing to 
the end of the cable and experiencing a sudden jolt, bears 
spent more time pulling gradually against the cable. 
Perhaps it was the slight give in the cable caused by the 
spring which brought about this different behavior pattern. 
Figure 3. Aldrich spring-activated foot snare 
showing attachment of spring to prevent injury. 
8 6  
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Another experimental modification intended to re­
duce the possibility of injury was the addition to the 
snare loop of an approximately 5 em piece of rubber tubing 
in such a manner as to pad the portion of the cable which 
holds the foot. At first, this seemed to be quite success­
ful in reducing m1nor injuries and swelling of the foot. 
However, it was found that some bears were able to escape 
from snares equipped with this apparatus, so its use was 
discontinued. 
In captures where the above-mentioned modifications 
and precautions were used, there were no serious injuries 
to the bears. However, there still exists a problem of 
vulnerability of trapped bears to attack by other bears. 
This problem can be reduced by checking traps early in 
the day, or by checking traps more frequently. 
When properly set, the Aldrich spring activated 
foot snare is an extremely efficient capture technique. 
Upon first encounter with the cubby type set, bears 
apparently display little wariness. Once captured, bears 
show a variety of responses to the traps upon subsequent 
encounters. Most bears are not recaptured after the 
initial capture despite continued trapping within their 
probable home range. These bears apparently develop trap 
shyness, and after initial encounter avoid traps altogether. 
A few bears display a propensity toward repeated recaptures, 
either within a given trapping season, or on a year-to-year 
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basis. Still other bears appeared to develop a trap wari­
ness which caused them not to avoid traps altogether, but 
to approach them more carefully. Erickson (1957) reported 
that bears develop trap shyness in areas which are in­
tensively trapped. In the present study, the development 
of a wariness of traps, and a subsequent higher frequency 
of trap robberies was observed in the Bote Mountain-Defeat 
Ridge area. This area was the most intensively trapped 
throughout the study. In 1974 there were twelve robberies 
in this area. In 1975 the number increased to fifty-six, 
and subsequent data for 1976 shows yet another increase in 
misses for this area. 
In situations such as the above, where bears learned 
to acqu1re baits while avoiding capture, it became necessary 
to deviate from the standard trapping procedure. When 
possible the course of the bear's approach to the trap was 
determined, and a carefully concealed second snare was set 
to catch the bear as it approached the standard snare set. 
In most cases this technique proved effective for capturing 
trap-wary bears. 
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